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OCEANOGRAPHIC OBSERVATIONS AT OCEAN STATION P (50°N, 145°W) 
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Institute of Ocean Sciences, Patricia Bay 


Victoria, B.C. 


January, 1976 


This is a manuscript which has received only 
limited circulation. On citing this report 

in a bibliography, the title should be followed 
by the words "UNPUBLISHED MANUSCRIPT" which is 
in accordance with accepted bibliographic custom. 


ABSTRACT 


Physical, chemical and biological oceanographic observations are made from 
the weathership at Ocean Weather Station Papa, and between Esquimalt and 
Station Papa, on a routine continuing basis. Physical oceanography data 
only are shown, including profiles obtained with bottle casts, conductivity- 
temperature-pressure instruments, and mechanical and expendable bathythermo- 
graphs. Surface observations are also shown. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50°00'N, 
Longitude 145°00'W) was inaugurated in December, 1950. The station is occu- 
pied primarily to make meteorological observations of the surface and upper 
air and to provide an air-sea rescue service. The station is manned by two 
vessels operated by the Marine Services Branch of the Ministry of Transport. 
They are the CCGS VANCOUVER and the CCGS QUADRA. Each ship remains on station 
for a period of six weeks, and is then relieved by the alternate ship, thus 
Maintaining a continuous watch. 


Bathythermograph observations have been made at Station P since July, 
1952. A program of more extensive oceanographic observations commenced in 
August, 1956. This was extended in April, 1959, by the addition of a series 
of oceanographic stations along the route to and from Station P and Swiftsure 
Bank. These stations are known as Line P stations. The number of stations on 
Line P has been increased twice and now consists of twelve stations (Fig. 1). 
Bathythermograph observations and surface salinity sample collections, in 
addition to being made on Line P oceanographic stations, are also made at odd 
meridians at 40', i.e., 139°40'W, 141°40'W, etc. These stations are known as 
Line P BT stations. Data observed prior to 1968 has been indexed by Collins 
Ct GL. (1969). 


The present record includes hydrographic, bathythermograph and contin- 
uously sampled STP data collected from the CCGS VANCOUVER during the period 10 
January to 19 February 1975. 


All physical oceanographic data have been stored by the Canadian 
Oceanographic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. 
Requests for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript 
Report series of the Fisheries Research Board of Canada (FRB), . Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should be 
directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, 512 - 1230 Government Street, Victoria, 
British Columbia, Canada. 


PROGRAM OF OBSERVATIONS FROM CCGS VANCOUVER, 10 JANUARY - 19 FEBRUARY 1975 
(CODC REF. NO. 15-75-001) 


Oceanographic observations were made by Mr. B.L. Twaites and Ms. K.A. 
Coates of Chemex Labs Ltd., North Vancouver, B.C. 


En route to Station P, Line P stations 1-5 were occupied and an STP 
profile made to near bottom or 1500 metres. 


Salinity, nitrate, nutrient, alkalinity and total CO, samples were 
taken from the seawater loop at stations 1-6. 


All other stations were missed due to adverse weather conditions. 


With the exception of stations 8 and 9, mechanical BT or XBT's were 
taken at all other Line P and BT stations. 


Tarball tows were made at stations 3 and 5. The thermosalinograph and 
PCO» systems were operated only during part of Line P, and shut down because 


of poor weather. The surface temperature recorder was run continuously. 


At Station P the oceanographic program was carried out as follows: 


I. Physical Oceanography 


1) Profiles of salinity, temperature and oxygen were obtained from 6 hydro- 
graphic stations to near bottom (4200 metres). 


2) 8 STP profiles to 1500 metres and 16 to 300 metres were obtained. 


3) BT's were taken every three hours to coincide with meteorological obser- 
vations, encoded and transmitted according to the IGOSS format. 


4) Salinity samples daily at 0000 hrs GMT from the seawater loop. 


TI. Marine Geochemistry 


1) Samples for nutrients, tritium, alkalinity and total CO») were obtained 
from 6 depths to 500 metres. Nutrient, phosphate and salinity samples 
were also collected daily at 0000 hrs GMT and once every hour for a 24 
hour period from the seawater loop. 

2) Alkalinity and total CO» samples every 3 days from: the seawater loop. 

3) Air CO» samples weekly in quadruplicate. 


4) 2 seawater C-14 samples were extracted from the seawater loop. 


5) 4 surface tarball tows were made at a speed of 4 knots. The duration of 
each tow was approximately 15 minutes. 


6) The PCOp system was operated on 27 days, the other days being too rough 
for continuous operation of the seawater loop. 


15 10 Ge Biological and Productivity 


Samples were obtained as follows: 


1) 17 - 150 metre vertical plankton hauls. 
2 - 1200 metre vertical plankton hauls. 
9 - Surface plankton tows for 10 minutes at sundown. 


24 - Micro and nano organism samples filtered from the seawater loop. 


2) Samples for plant pigment, nitrate and C,, productivity were obtained from 
3 stations to 200 metres. 


3) Approximately 200 salmon were caught. 

En route from Station P only Line P station 7 was occupied and an STP 
profile made to 1500 metres. Salinity samples were taken at all Line P 
stations with a bucket. 

All other stations were missed due to adverse weather conditions. The 
thermosalinograph was run only when the seawater loop was operational. The 


surface temperature recorder was run continuously. 


Mechanical or XBT's were taken at all Line P or BT stations. 


IV. Observations for Other Agencies 


1) Marine mammal observations were made by the ship's officers for Mr. I. 
McAskie, Fisheries Research Board of Canada, the Biological Station, 
Nanaimo, B.C., Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada. 


3) Storm effects experiment for Dr. M. Miyake, University of British 
Columbia, Vancouver, B.C., Canada. 


Data was processed for publication by Messrs. C. de Jong, B. Minkley 
and E. Luscombe. 


OBSERVATIONAL PROCEDURES 


Temperatures at depth were measured by deep-sea-reversing thermometers 
of Richter and Wiese and/or Yochino Keiki Co. manufacture. Two protected 
thermometers were used on all Niskin bottles, and one unprotected thermometer 
was used on each bottle at depths of 300 m or greater. The accuracy of pro- 
tected reversing thermometers is believed to be + 0.02°C. 


Surface water temperatures were measured from a bucket sample using a 
deck thermometer of + 0.1°C accuracy. 


Salinity determinations were made aboard ship with either an Auto-lab 
Model 601 Mark III inductive salinometer or a Hytech Model 6220 lab salinom- 
eter. Accuracy using duplicate determinations is estimated to be + 0.003 ppt. 


Depth determinations were made using the "depth difference" method 
described in the U.S.N. Hydrographic Office Publication No. 607 (1955). Depth 
estimates have an approximate accuracy of + 5 m for depths less than 1000 m, 
and + 0.5% of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in the shipboard laboratory by 
a modified Winkler method (Carpenter, 1965). 


Line P engine intake continuous temperatures were recorded by a Honey- 
well Electronik 15 Recorder. The temperature probe is at a depth of approx- 
imately 3 metres below the sea surface and the instrument accuracy is believed 
to be s+ VO7ire: 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph 
which is used, on Line P, for continuous recording of surface temperatures and 
Salinities from the ship's seawater loop. The temperature probe is mounted at 
the seawater loop intake (approximately 3 metres below the surface) and the 
salinity probe and recorder are situated in the dry lab. The accuracy of this 
instrument is believed to be + 0.1°C for temperature and + 0.1 ppt for 
salinity. 


STP profiles were taken with a Guildline Model 8101 STP system. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 360 com-. 
puter. Reversing thermometer temperature corrections, thermometric depth 
calculations, and accepted depth from the depth difference method were 
computed. Extraneous thermometric depths caused by thermometer malfunctions 
are automatically edited and replaced. A Calcomp 565 Offline Plotter was used 
to plot temperature-salinity and temperature-oxygen diagrams, as well as plots 
of temperature, salinity, and dissolved oxygen vs log;}9 depth. These plots 
were used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas 
interpolation method (Reiniger and Ross, 1968). These data are indicated with 
an asterisk in this data record. 


Data values which we suspect but which we have included in this data 
record are indicated with a plus. These data have been removed from punch 
card and magnetic tape records. 


Analog records from the salinity-temperature-pressure instrument have 
been machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces 
were coincident. Temperature and salinity values were listed at standard 
pressures; integrals (depths, geopotential anomaly, and potential energy 
anomaly) were computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 
SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 

POT EN is potential energy in units of 108 ergs/cm2 
OXY is the concentration of dissolved oxygen expressed in millilitres 


per litre 
B-V PERIOD is the Brunt-Vaisala period in minutes. 
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Composite plot of temperature vs log;9 depth. 
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Figure 3. Composite plot of salinity vs logjg depth. P-75-1l 
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Figure 4. 


Composite plot of oxygen vs log;9 depth. 
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4029 
4.690 
5e2l 
6234 
7238 
8e35 
10213 
11272 
13215 
15e13 


POT e 
EN 
029 
0201 
02905 
0210 
9229 
0265 
1216 
1280 
2042 
3001 
3265 
4235 
Sell 
6681 

1084 

15¢61 

21205 

33264 

48022 

64237 

91.38 


SOUND 


1471. 
1471. 
1471.e 
1472e 
1472. 
1472.6 
14736 
1473.6 
1472.6 
14736 
1472.6 
14720 
1471.e 
1471. 
1472.0 
14736 
1474.6 
1476. 
14786 
14806 
1484.6 


60 


— 
AS 
C 


—> 
CO 
= 


Peas Orie, 


aH 


EMRE RETURE . tC 
ut 8 ye 


REP. aNO oS a= lege 


9G-0.0 N 145-0.0 W 


MO0.-! (DAT AISYGMT=A35 ap 


33 5 o 
eit 


a 
SALIENT, i/o 


5a 


OFFSHORE OCEANOGRAPHY GROUP 

RGFERENCE NOe 75- 1- 13 DATE 187, 1/7753 

POSITION SO- OeONs 145— 020W GMT 3529 

RESULTS OF STP CAST 113 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA PNT « SOUND 
T D EN 

0 5099 32262 0 25070 230e6e1 020 02090 14726 
10 5299 22063 10 25071 229026 0223 0201 14726 
20 5099 32262 20 25070 2306 0246 900905 14726 
390 5299 32062 30 254270 23007 0269 Oeoll 1472. 
50 5099 32e62 59 26e70 2300¢9 12615 0629 14736 
te 5298 32262 75 25070 23161 1.273 0o66 14736 
1990 5eS7 aoe 63 bo he] 25071 23005 2031 1218 14736 
£25 5075 32077 124 250285 21726 2¢88 12683 14736 
150 Sel2 332654 149 26061 1456 3030 2041 14726 
175 4292 33,0 8:1 174 26077 130¢9 3264 2298 1472.6 
290 4.68 3382 199 26280 1275 3096 3059 1471.6 
225 4051 232 34 aa8 26284 12447 4e27 4628 14716 
250 4641 23286 248 26086 12204 4258 Se02 14716 


309 4214 33291 298 26e¢93 11602 5018 6070 14716 


DB 


Pal=.o =) 0) alae 


60 


-— 
CO 
C 


2uU04 


300.5 


TEMPERATURE, C 
= 8 ibve 


7-0.0 N 


145-0.0 W 


H.-1 DAY-18 GMT-18. 


ic 
Sila ylaNel 


Sis 
Aa f 


3 
'ORO0. 


16 


She 


53 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOs 75- 1- 14 DATE 18/7 1/775 

POSITION SO= O.ON, 145- 0.0wW GMT 18.3 

RESULTS OCF STP CAST 104 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

7 D EN 

0 E202 22263 Q 25e70 229.7 0.0 000 
190 6202 3263 10 25e¢70 230-20 0223 Oe O1 
20 6202 32¢63 20 25270 23061 0246 0205 
30 6202 32063 30 25e70 23023 0e69 Oe ll 
59 62903 32263 50 25070 23066 1615S 0029 
79 E203 32063 75 25070 230.9 1.73 066 
100 6203 320e€3 99 25071 23009 2e31 1.218 
125 Se24 23034 124 26036 16961 2083 1.278 
150 5e23 33074 149 26268 139601 3221 2230 
175 5203 3379 174 26074 13307 3255 2086 
290 4283 33281 199 26078 1306061 3¢ 88 3049 
225 4254 33651 eee 26281 12702 4220 4219 
250 4238 33083 248 26284 124,2 4-51 4295 
309 4221 323288 298 26090 119.2 5Se1l2 6064 


SOUND 


1472. 
1472. 
1472.6 
1473. 
1473-6 
1473. 
1474, 
1472.6 
1473.6 
1472. 
1472. 
1471. 
1471. 
1471. 


DB 


Pheu mes 


60 


120 


—> 
CO 
eo 


240 


300,5 


FeMPARA TIGRE, CC 
4 8 le 


Y.-1) 0AY=18°GMT-21 


if 
SAL INI 


33 
deat 


S 
0/00 


cs 


OFFSHORE CCEANCGRAPHFY GRCUP 


REFERENCE NOe 
POSITION 


o0= 


1 oad Yaad 
0 eONe 


RESULTS OF STP’ CAST 


PRESS 


0 
10 
20 
30 
590 
tes} 

1990 
eo 
150 
175 
290 
a ap 
250 
300 


TEMP 


6.202 
6203 
6203 
6293 
6201 
6202 
6201 
5266 
5e 21 
5299 
4293 
4.75 
4.252 
4226 


SAL 


22663 
32263 
32%63 
22063 
~2e6€ 
32065 
32266 
3297 
33055 
suevs 
33279 
33281 
33-31 
Seer 8 


0 20W 
91 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


53 


DATE?! 18771775 


GMT 21lel 


SIGMA 
7 
zeSe70 
25270 
zte70 
25e70 
25e73 
2Se72 
25073 
z€eC2 
26453 
26270 
Z€074 
26678 
26ef1 
26288 


SVA 


2297 
230e1 
23023 
23004 
228e1 
22G9e1 
22805 
201-6 
153e3 
13720 
13364 
12968 
124% 3 
121le2 


DELTA 


° 
020 
0023 
Ce 46 
00269 
1215 
1.72 
2029 
2e 86 
3028 
3264 
3298 
4231 
4.63 
Se25 


POT e 


EN 
020 
0201 
0205 
Oell 
02e«29 
02e6€ 
1.217 
1281 
2e41 
3200 
3265 
4.236 
5e13 
6288 


SOUND 


1472.6 
14726 
14726 
14736 
14736 
1473-6 
1474, 
14736 
1472.6 
14736 
14736 
1472. 
14726 
1471e 


DB 


PRESSURE, 


650 


ray 


— 
CO 
C 


2u04 


3005 


TM renga. nae 
4 8 le 


RER. NGO. 75 -. 1 -l16 
SOKO.O N 145-0.0 NW 

MG.-1 DAY-18 GMT-2318 
i is 
fim 


C 3 
SALINITY. sb aoe 


32 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50= 


75=— 1l- 
Oe ON, 


RESULTS CF STP CAST 


PRESS 


0 
10 
29 
30 
50 
75 

190 
125 
159 
A ge) 
2909 
rds 
250 


TEMP 


Se 86 
5e&7 
5288 
$e &5 


-5e837 


5e35 
$083 
5e72 
£216 
5e13 
4284 
4265 
4.253 


SAL 


32264 
32¢65 
32265 
3204S 
32065 
32265 
22066 
32278 
332e€1 
33075 
323277 
33678 
33279 


16 
145- 


DEPTH 


O02 OW 


om | 


CATE 


187 


GMT 2348 
97 FOINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25273 
ZSe74 
25074 
25074 
25074 
25474 
2€e75 
25 286 
2Ee58 
zc6e69 
26074 
26077 
260679 


SVA 


22701 
22E€08 
22609 
22608 
22763 
22702 
226€¢8 
21605 
148.3 
136.0 
13363 
13067 
12828 


isTS 


DELTA 
9: 

020 
0023 
0245 
0268 
1.213 
1.270 
2e27? 
2283 
3024 
3060 
3294 
4e27 
4.259 


FOT 
EN 
020 
0201 
0205 
0210 
Oe2S 
0265 
1216 
1280 
2037 
22¢96 
3261 
4e 32 
5ell 


SOUND 


1471. 
1472.6 
14726 
14726 
1472.6 
14736 
14736 
1473.6 
1472.6 
14736 
1472.6 
14726 
14726 


60 


DB 


120 


——- 
CO 
C 


Phe oO nes 


C40; 


3005 


FEMRGRAMURE,, 
Lt 8 lee 


16 
REF JONG. 75— ti =\iier 
50-0.0 N 145-0.0 W 
Mq.-1 DAY-19 GMT-1748 © 
C Oe) es 3D 
SALINITY 


, WARD 


DFFSHGRE QCEANQGRAPKY GROUP 


REFERENCE NOe 
POSITION 


50= 


75- 1- 
OeONy 


RESULTS OCF STP CAST 


PRESS 


0 
10 
20 
30 
50 
> 

1990 
i2> 
150 
290 
ae 
250 


TEMP 


5299 
5099 
6200 
6200 
6201 
6202 
6202 
5e41 
—6,7 3 
5056 
5e2l 
5205 
4-261 


SAL 


32064 
32264 
32054 
22264 
22264 
3222e€4 
32264 
33025 
sane.e 
ms BS I ae 6 
Saee ft 
332082 
33281 


17 
145- 


DEPTH 


0 
10 
20 
30 
$0 
75 
$9 
124 
14S 
174 
iss 
220 
248 


920% 


59 


CATE 19/7 1/775 


GMT 17.28 
106 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
7) 
25272 
25272 
25272 
25e71 
2Se71 
25071 
25e71 
26027 
26255 
26066 
2Ee73 
26076 
26280 


SVA 


22826 
22920 
229 01 
22902 
22906 
23020 
23002 
177.69 
151.22 
14123 
13465 
13261 
12861 


DELTA 
' 

020 
0223 
0246 
0269 
1215 
172 
230 
2e85 
3e26 
3063 
3097 
42390 
4263 


PCT e 
EN 
0290 
0201 
9205 
Oeoll 
0229 
0265 
Seed. 7: 
1.81 
2238 
2e98 
4236 
5214 


SOUND 


1472.6 
1472. 
1472.6 
1472. 
14736 
1473.6 
1474. 
14726 
1475.6 
14756 
1474. 
14736 
1472.6 


60 


DB 


120 


— 
CO 
© 


Pte SOU E 


240 


30035 


TEMPERATURE, o 
_ 8 le 


16 
REF NGL. 753 = ih oie 
S0-D.0 N 145-0.0 N 
Mo/-1 DAY-19 GMT-20.% 
ae a3 3 35 
SAILING. O7Oo 


OFFSHORE OCEANCGRAPKY GROUP 


REFERENCE NOe 
POSITION 


SU= 


15= t= 
Qe ON, 


RESULTS OF STP CAST 


Pons 


0 
10 
29 
30 
50 
73 

» 190 
125 
150 
r75 
290 
225 
250 


TEMP 


6200 
6200 
6200 
6200 
6200 
6200 
6200 
5036 
Se24 
Se2l 
4299 
5203 
4.81 


SAL 


32265 
32e65 
32265 
32e65 
32265 
32065 
32264 
33016 
Roi Wk fied 
33077 
3381 
323686 
33288 


18 
14S= 


DEPTH 


9 
10 
20 
30 
50 
ide) 
$9 
124 
149 
174 
199 
zea 
2483 


Oe0W 
114 FOINTS TAKEN FROM ANALOG 


61 


DATE 19/7 


GMT 2028 


SIGMA 
T 

Se72 
2sel2 
25072 
25272 
~£e72 
25272 
~£&e72 
2620 
26253 
2Ee70 
26076 
26079 
26283 


SVA 


22729 
22823 
228 64% 
228e5 
228e7 
22901 
22908 
184.20 
15364 
137022 
131.9 
129.20 
125e2 


AP a ae 


DELTA 
D 
020 
0223 
0246 
0268 
1214 
1.71 
2029 
2084 
3026 
3e 62 
3295 
4.228 
4.259 


TRACE 


PCT e 
EN 
0-9 
0201 
0205 
0219 
0029 
0266 
Perr 
le 80 
2238 
2097 
3261 
4632 
5209 


SOUND 


1472. 
1472. 
1472.6 
1472.6 
1473-6 
1473-6 
1474, 
1472.6 
1473.6 
1473. 
1473.6 
1473.6 
14736 


DB 


PREDOEME 4 


60 


120 


—> 
CO 
te) 


C40 


TEMPERATURE. 
ll 8 


REF.| NO. 75 - 1 

S0-0.0 N 145-0.0 W 
Mcey.-1 DAY-20 GMT-0.0 
a3 
lpi 


2 
SALINITY, 70 


C 
l 


19 


3 
O 


16 


35 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 75— 1l- 


POSITION 


50- 


OeON, 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
75 

100 
125 
150 
175 
290 
22> 
250 


TEMP 


6204 
6204 
6204 
E004 
6204 
6204 
6204 
6003 
e047 
5241 
5239 
4.33 
4260 


SAL 


22057 
32258 
32258 
32258 
32258 
32258 
32258 
32e¢58 
33047 
323269 
a3e7t 
33279 


33279 


19 
145- 


Co OW 


63 


DATE 20/7 1/75 


GMT 


020 


97 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


C 
10 
20 
30 
So 
75 
99 

124 
149 
174 
19s 
223 
248 


SIGMA 
i § 
25-65 
25266 
25266 
25266 
25266 
25266 
25266 
25067 
26243 
26e61 
26269 
26675 
26079 


SVA 


23404 
23400 
23401 
23402 
23424 
23407 
23520 
23428 
16263 
14565 
13826 
13361 
12904 


DELTA 
D 
020 
0223 
0647 
0.70 
1217 
1.276 
22 34 
2093 
3043 
3281 
4216 
4250 
4.83 


POT e 
EWN 
020 
0-01 
0205 
Oeoll 
0030 
0267 
1220 
1.87 
2256 
3e19 
3287 
4260 
5240 


SOUND 


1472-6 
14726. 
14726 
14736 
14736 
14736 
1474. 
1474. 
14736 
1474. 
1474.6 
14736 
14726 


60 


DB 


120 


— 
CO 
C 


PRESSURE; 


2u0- 


300.5 


64 


TEMPERA TUG. we 
ut 8 


REF.J NO. 75 - 1 -j2i 
S0-p.O N 145-0.0 NW 

MOf/-1 DAY-21 GMT-21,/0 
33 
a 


e 2 
SAL TNT. (OO 


16 


35 


OFFSHCRE OCEANOGRAPKY GRCUP 


REFERENCE NOe 
POSITION S0- 


7S- 1i- 
OeON>s 


RESULTS OF STP CAST 


PRESS TEMP 


0 6204 
10 6204 
20 6204 
30 6204 
Foe) 6204 
Bg 6204 

190 6204 
125 5039 
150 $233 
7s 5051 
290 5219 
Pchs 5208 
259 4280 


SAL 


320A4C 
32261 


22261 


32661 
322061 
maeGe 
220e€2 
32071 
230 S6 
BEG J ic | 
2307s 
33082 
236823 


a 
145- 


DEPTH 


C 
10 
20 
30 
50 
i 
99 

124 
149 
174 
199 
aes 
248 


020W 


65 


DATE 237 1/775 


GMT 2160 
112 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
, 
efe6E8R 
<5269 
25269 
25069 
25269 
2e5e€9 
25259 
25278 
26052 
26263 
2Ee71 
26076 
26280 


SVA 


23202 
2317 
23128 
23169 
23261 
23167 
23220 
2238 
154.20 
1439 
13623 
132-5 
1288 


DELTA 
D 

0.0 
0023 
0046 
0070 
1616 
1674 
2032 
2090 
334 
3e7l 
4205 
4049 
4e72 


POTe 
EN 
0e0 
0201 
02.05 
Ooll 
0230 
0266 
1218 
1284 
2247 
3208 
3.75 
4047 
52026 


SOUND 


1472. 
14726 
14726 
1473.6 
14736 
1473. 
1474. 
1474.6 
14736 
1474. 
1473.6 
14736 
14736 


TEMRERALUGRE.. £C 
U GC 


A le 16 
0 
GO 
@ 
120 
Lu 
om 
ateu) 
o 
W180 REFNO. 95-7 a alee 
QO 
S0-).0 N 1U5-0.0 W 
c40 MO/-1 DAY-22 GMT-0.2 
SAL INET Y., 0/7 Oe 


OFFSHCRE CCEANCCRAPHY GROUP 


REFERENCE NOe 
50= 


POSITICN 
GE Suu ts 


PRESS 


8) 
10 
20 
30 
59 
75 

100 
125 
159 
17S 
250 
aao 
a5 


75—- le 
0eONe 


GF STP’ CAST 


TEMP 


62905 
62905 
6204 
6204 
6294 
6204 
6204 
5238 
5.55 
5e44 
§ 228 
5219 
42e85 


SAL 


32061 
32260 
32260 
22260 
22¢ 6C 
222450 
32260 
32065 
23064 
tad on Tee 
283ei" 7 
33432 
23602 


02e0W 
93 FCINTS TAKEN FROM ANALCG TRACE 


DEPTH 


Cc 
10 
20 
20 
=o 
tr 
99 

124 
149 
174 
is9 
ae 
248 


67 


DATE 227 77S 


GMT 


SIGMA 
i 
25069 
252638 
e5e€8 
25068 
25068 
25268 
25258 
25073 
2€e56 
26266 
262790 
26075 
26078 


002 


SVA 


23216 
23206 
23206 
2328 
233290 
23363 
23303 
225904 
150.5 
141.3 
13729 
132.28 
13061 


DELTA 


D 
029 
0023 
0047 
02.79 
1.215 
1e75 
2033 
2e91 
3036 
3073 
4207 
4241 
4674 


POT e 


EN 
000 
0201 
9205 
Oell 
0230 
0267 
1061S 
1.85 
2248 
32028 
Jeans 
4248 
5e28 


SOUND 


1472.6 
14726 
1472.0 
1473.6 
14736 
14736 
1474. 
1474. 
1474.6 
1474. 
1474.6 
1474. 
14736 


60 


DB 


1204 


—> 
CO 
© 


PRE SOURE, 


C40 


3005 


FEMPERR URE, 
4 8 le 


REF/ NO. 75 - 1 - @u 
50-0.0 N 145-0.0 W 
MO¢-1 DAY-24 GMT-20.¢ 
33 
ms 


a 5 
SALINITY, o700 


16 


35 


69 


OFFSHORE CCEANCCRAPHY GROUP 


REFERENCE NGO's ‘7S=— T= 2a DATE 24/7 1/775 


POSITION SO- DeONs 145— 0208 GMT 20¢0 


RESULTS OCF STP CAST 106 FOINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA 
T 
¢) $293 Z2e7E Cc 2€5e82 21869 
10 5091 Soe 10 25281 21947 
20 $092 32074 20 252890 2206 
3 5293 72074 30 25280 221.290 
590 5292 32e73 990 25230 221e7 
Te $092 32672 75 25079 22268 
Foo 5093 32¢72 S93 25079 22302 
Pe9 3656 23044 124 26040 16504 
159 5059 33276 149 26e¢65 14128 
PTS 5238 33290 174 26e78 12964 
290 Secs 3329C 199 26039 12707 
225 496 33091 223 26024 12464 
250 4273 23691 248 262087 12261 


DELTA 


POT .e 
EN 
020 
0201 
0204 
0210 
0«28 
0264 
1e12 
12670 
2024 
2679 
3241 
4.09 
4.84 


SOUND 


14726 
14726 
1472.6 
14726 
14736 
14736 
1473.6 
1473.6 
1474. 
14746 
1474.6 
14736 
1473.6 


60 


— 
NM 
© 


— 
CO 
os, 


Pres ores 


2u04 


300," 


REM RE APERO Mics: AC 
8 lee 


16 
AEP.\NO. FS5-—- t1—o6 
SO40.0 N 145-0.0 W. 
Mq.-1 DAY-25 GmT-19./9 
C 5S 5 3D 
SALAPNI TY., (WARD 


DFFSHORE CCEANCCGCRAPFY GROUP 


REFERENCE NOe 
POSITION 


50= 


7S= l- 
OeDONe 


RESULTS! OFUSTR CAST 


PRESS 


0) 
10 
20 
30 
50 
79 

100 
L2S 
150 
175 
200 
225 
250 


TEMP 


€e95 
5095 
5296 
52956 
5296 
5095 
52095 
$259 
5 e661 
5055 
5231 
42099 
4260 


SAL 


3252 
22052 
secece 
32062 
32262 
32262 
320e62 
wae oS 
33261 
33278 
33283 
33032 
330682 


02 OW 
116 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
30 
50 
78 
SS 
124 
149 
i174 
199 
nen 
248 


Td 


DATE 25/7 1/775 


GMT 19¢9 


SIGMA 
Ms 
2Se71 
25270 
25270 
25270 
25270 
z2Se71 
25e70 
25291 
2€e53 
26057 
2€e73 
26077 
26282 


SVA 


22Se7 
23020 
23002 
23003 
2300¢5 
230e7 
231.20 
21164 
1533 
140 el 
13464 
13067 
126.7 


DELTA 
D 
020 
0023 
0246 
0269 
1.2.15 
1.273 
2e390 
2288 
3631 
3067 
4-201 
4e 34 
4267 


POT e 
EN 
029 
0201 
0205 
Oo ill 
00e29 
0266 
1218 
1283 
2044 
3204 
42490 
5218 


SOUND 


1472. 
1472.6 
14726 
1472.6 
14736 
14736 
14736 
14736 
1474. 
1474.6 
1474. 
14736 
1472. 


SDF 


DB 


600 


CO 
9 
jG? 


PRESOUREs 


eV 


150045 


HEMPERIA TRE, iC 
L 8 lic 


REF. NG... 5. = lo es 
90-0.0 N 145-0.0 W 


MO.-1 DAY-27 GMT-21.8 


33 3 39 
ey 


e 
SALINITY, @70G 


QFFSHCRE GCFEANCCRAPRHY GROUP 


REFERENCE NOe 
POSITION °50= 


7$<"1= 
OeDONe 


RESULTS OF STP CAST 


PRESS TEMP 


) 5e93 
10 5e93 
29 5eS3 
30 5093 
50 5293 
r¢-) 5094 

190 5094 
125 5238 
1590 62209 
nes 5236 
299 Sat 7 
e205 50218 
250 5234 
3930 4-82 
4990 4231 
5990 4202 
630 3279 
890 3028 
1009 2095 


1290 2269 


SAL 


32262 
32262 
32¢ef2 
322062 
22062 
22662 
32262 
soles 3 
23668 
23677 
23230 
33683 
23289 
23290 
2an9t 
34206 
34215 
34.28 
34-36 
24043 


2a 
145- 


NEPTH 


C 
10 
20 
30 
So 
Ts 
99 

124 
149 
174 
iss 
a Pai 
248 
298 
397 
496 
$95 
793 
990 
11¢€8 


0 e0W 


3 


DATEM2Z7T7 £Y775 


GMT 21.28 
203 FCINTS TAKEN FROM ANALCG TRACE 


SIGMA 
T 
28071 
25671 
2Se71 
25071 
25e71 
25271 
25e71 
26¢e¢25 
26651 
26261 
2Ee71 
26275 
26078 
2685 
26eS5 
27007 
27216 
27031 
27041 
270248 


SVA 


225904 
22967 
22628 
22969 
23002 
23025 
23068 
17869 
15504 
14620 
137e2 
13209 
130.5 
124.3 
11501 
105e1 

9729 

8365 

7409 

6802 


DELTA 
D 
020 
0223 
Ce 46 
069 
1215 
1.73 
2030 
2085 
3226 
3Be64 
3299 
4233 
4266 
5e29 
6249 
7259 
8260 
10240 
11.298 
13240 


POT e 
EN 
020 
0201 
0205 
Oell 
0029 
02 66 
1.217 
1280 
2238 
3200 
32067 
4240 
5e290 
6299 

11.224 

16227 

21292 

24272 

49219 

65216 


SOUND 


1472.5 
14726 
14726 
1472.6 
1472.6 
14736 
1472.6 
1472.6 
1477. 
1476.6 
1474. 
1474.6 
1475 
1474.5 
1473. 
1474. 
1475.6 
1476.6 
14786 
1480.6. 


300 


DB 


600 


(CO 
© 
© 


Pes ourr. 


1200 


1500," 


REMRERATURE,, AC 
U 8 le 16 


REG ING 95 = l "ao 
90-0.0 N 145-0.0 W 


MO.-1 DAY-28 GMT-17.4 


30 3 8 
lee 


z 
SALINITY, AGO 


OFFSHGRE fCEANCCRAPHY GROUP 


REFERENCE NOe 
POSITICN 


a70= 


73 i= 
OeON» 


RESULTS OF STP CAST 


PRE DS 


0 

10 
20 
30 
50 

Y 
190 
125 
150 
Lor 
290 
225 
250 
399 
400 
599 
699 
899 
1000 
1200 


TEMP 


5e90 
50990 
5eS0 
5290 
5290 
5091 
5091 
Die ie 
5077 
5242 
Sei12 
5292 
4276 
4229 
4208 
3097 
3260 
3027 
2095 
2266 


SAL 


322063 
32254 
32094 
322264 
32a 
22264 
32264 
33-202 
23264 
ae WL 
3230832 
33e8E 
3323€ 
234582 
24.200 
34211 
34617 
34239 
34.37 
74244 


29 
145- 


DEPTH 


¢] 
10 
20 
30 
50 
TS 
99 
124 
149 
174 
199 
223 
248 
298 
Sot 
496 
595 
193 
990 
1168 


0 2 OW 


v2 


DATE 28/7 1/775 


GMT 1704 
196 FCINTS TAKEN FROM ANALCG TRACE 


SIGMA 
tT 
efe72 
25273 
25273 
25073 
25.0% 3 
2ee73 
25273 
2€.C6 
26253 
26e€8 
26676 
26279 
26.83 
26289 
27e0l 
27210 
27019 
2Veoe 
27041 
27049 


SVA 


22863 
22709 
228.0 
228el 
2217.26 
220.7 
22920 
197.4 
1532 
138.9 
13263 
12868 
12529 
12020 
10968 
101.23 

9304 

8220 

7406 

6700 


DELTA 
im) 
02C 
0023 
0« 46 
0263 
1214 
1.71 
2028 
2285 
326 
3263 
3296 
4029 
4261 
5022 
6 «36 
Te 42 
8239 
10614 
11270 
13611 


POT « 
EN 
020 
0201 
0.05 
0210 
0029 
0265 
1216 
1.281 
2e39 
2699 
3263 
4234 
5011 
6.283 

10290 
150e72 

21.215 

33261 

47-91 

630672 


SOUND 


14726 
14726 
1472. 
1472.6 
1472. 
1473.6 
1473.6 
14736 
14756 
1474. 
1473.6 
14736 
14736 
1471. 
1472. 
1474. 
1474. 
1476.6 
1478.6 
1480. 


300 


DB 


600 


CO 
© 
cm, 


PRESSURE | 


1200; 


150045 


LEMP ERA PURE, we 
u 8 ve 


REF... INO. WS = Hoe ee 
S0-0.0 N 145-0.0 NW 
MO.-2 DAY-1 GMT-17.8 
3-3 
ime 


2 3 
SALINITY, OAD 


a) 


OFFSHORE CCEANOCGRAPHY GRCUP 


REFERENCE NOe 
POSITICN 


a tla 


75- 1- 
0 eINe 


RESULTS OF STP CAST 


PRESS 


0 

19 
20 
30 
59 
75 
199 
125 
150 
EWE de 
ha 8 
han 
250 
300 
490 
590 
690 
800 
1000 
1290 


TEMP 


Se2é€2 
5262 
$e62 
5.61 
5259 
£44 
5245 
5e32 
$240 
5200 
4269 
4045S 
3097 
3e75 
Po 
3026 
2289 
2262 


SAL 


23e2€& 
33028 
33028 
3302.0 
23028 
Bae ae 
33028 
33486 
24.208 
324212 
34e13 
342014 
34e15 
3401S 
24226 
34.434 
34.239 
34247 
34254 
24259 


30 
145- 


DEPTH 


124 


149 . 


174 
1s9 
am 
248 
298 
337 
496 
595 
792 
990 
1168 


0.0W 


VE 


CATE 


1A42775 


GMT 1728 
171 FOINTS TAKEN FROM ANALGG TRACE 


SIGMA 
T 
e€e27 
26027 
2E€e27 
26227 
2€e27 
2€e29 
26029 
2€e76 
26093 
27200 
27203 
27206 
27209 
27014 
echo 2m 
27e31 
27237 
27246 
2.1.0 55 
27261 


SVA 


17604 
17607 
17608 
17609 
17628 
17523 
75 e'f, 
13le2 
11566 
10866 
10602 
103e2 
101.1 
96 03 
89290 
81.7 
7609 
6902 
61.20 
55e9 


DELTA 
>) 
020 
02.18 
0235 
0253 
0-288 
1233 
1276 
2e17 
2248 
2e76 
3602 
3029 
3054 
4203 
4295 
Soe | 
6260 
8207 
9-236 
10253 


POT e 
EN 
020 
0201 
0204 
0208 
0223 
0251 
0290 
1236 
1279 
Aeno 
2e77 
3633 
3295 
5e 33 
8e62 

12652 

16696 

27039 

39e22 

52029 


SOUND 


1471. 
1471. 
14726 
14726 
1472. 
1472. 
1472.6 
1473.6 
1474.6 
1473.6 
1472. 
1472.6 
1472.6 
14726 
14726 
14736 
1474. 
1476-e 
1478. 
1480. 


FEMPER ARURME see 
L 8 le 


300 


ae) 

6004 

Lu) 

oa 

= 3) 

a 

WiI004 REF. NO. 75 - 1 - 32 
Q_ 

50-0.0 N 145-0.0 W 
pee MO.-2 DAY-3 GMT-17.2 
1300, 35 33 3 35 

SALINITY, O/O00 


OFFSHCRE CCFEANCCRAPEFY GROUP 


REFERENCE NOe 
POSITION 50- 


Jpg We 
OeONs 


RESULTS OF STP CAST 


PRESS TEMP 


0 5057 

10 5057 
20 5058 
30 5058 
50 Se58 
75 5e58 
190 5252 
125 $248 
150 5023 
eo) 4298 
290 4277 
ig 4255 
250 4241 
309 4e15 
490 4.200 
590 3074 
699 Se >5 
890 3019 
10900 2289 
1200 2061 


SAL 


33% 30 
33029 
3362S 
32229 
ele 29 
3322S 
33e29 
23e6E 
34.207 
34212 
34212 
34e13 
324214 
24.19 
724e27 
34235 
34240 
34048 
34253 
24259 


32 
145- 


DEPTH 


C 
10 
20 
30 
Sc 
74 
og 

124 
149 
174 
199 
223 
248 
(adie 
397 
496 
595 
792 
9990 
Prec 


020W 


VW 


CATE 


a/i'27 75 


GMT 1702 
147 PCINTS TAKEN FROM ANALGG TRACE 


SIGMA 
By. 
2€e29 
26228 
2€.28 
26028 
2€e28 
26228 
26029 
z26e58 
26094 
27.200 
27204 
27206 
27208 
27015 
Z7e23 
€7e 32 
27238 
27248 
27254 
27262 


SVA 


174.3 
17565 
175% 7 
17528 
17620 
17603 
17528 
148.0 
114.5 
10804 
10526 
10364 
10164 
9503 
8920 
B0e7 
Tb6el 
6762 
61.8 
5507 


DELTA 
0D 
0-20 
0218 
0e35 
0-253 
02¢883 
1.32 
1.276 
2219 
250 
2078 
32905 
3e31 
3056 
#.05 
4298 
Se 82 
6261 
8205 
9233 
10259 


POT e 
EN 
0-20 
0201 
0204 
0208 
Oe22 
0250 
0-90 
1239 
1.83 
2029 
2280 
3236 
3298 
5235 
8264 

12e51 

16e90 

27014 

38288 

£1298 


SGUND 


1471. 
1471. 
1471le 
14726 
14726 
14726 
1472.6 
14736 
1473.6 
14736 
1472.6 
14726 
1471. 
1471.6 
14726 
1473.6 
1474. 
1476. 
1478-6 
1480. 


300 


DB 


600 


CO 
GO 
=n) 


Pye ore 


L200 


1500," 


ae 
SALINI 


FEMRERAIUIRE, FC 
ut 8 le 


REF. NO. 97,5 _- Lies 
90-0.0 N 145-0.0 W 
MO.-2 DAY-9 GMT-21.0 


33 3 
Ty, . OAV 


i. 


OFFSHORE CCEANCCRAPHY GROUP 


REFERENCE NOe 
POSITION 


2O= 


75- 1- 
OeDNe 


RESULTS OF STP CAST 


PRESS 


9 

10 
20 
30 
50 
TD 
1990 
125 
150 
175 
299 
225 
250 
390 
490 
590 
699 
BO0 
1090 
1290 


TEMP 


5049 
5250 
5e50 
5050 
5-59 
52050 
5250 
5243 
Sec? 
Sel2 
4281 
4255 
4248 
4225 
3694 
4279 
32609 
2e23 
2289 
2264 


SAL 


322270 


32270 


32e7C 
322270 
222e70C 
22269 
32059 
33-207 
ae a ce | 
33280 
23082 
23283 
23-6 86 
23290 
34200 
34210 
374218 
3422S 
34232 
34044 


35 
145- 


CEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
1$9 
223 
248 
258 
397 
496 
595 
793 
990 
1188 


020W 


81 


DATE 


9/12/7753 


GMT 2140 
174 PCINTS TAKEN FROM ANALCG TRACE 


SIGMA 
i § 
2€282 
25282 
Z&e8@2 
25282 
25282 
2€5e&2 
25¢81 
26e f2 
2€e65 
26074 
2Ee79 
26283 
26285 
26091 
27202 
z7el2 
27220 
27033 
27243 
27249 


SVA 


21804 
21828 
21829 
219.20 
219e2 
219029 
22025 
19125 
141.3 
133.26 
12922 
12565 
12361 
118.21 
108.5 
10020 

9220 

Ble7 

7209 

6609 


DELTA 
iD) 
020 
0222 
0244 
0266 
1.2.09 
1264 
2019 
2e74 
3e13 
3247 
3680 
4012 
4243 
5 04 
6015 
7220 
8el7 
9292 
11.47 
12.87 


POT e 
EN 
020 
0e01 
0204 
0210 
0028 
0263 
let2 
1275 
2e29 
2286 
30493 
4216 
4.93 
6062 
10262 
15239 

20282 

33427 

47243 

63013 


SOUND 


14706 
1470. 
147C. 
14706 
1471. 
1471. 
1472.6 
14726 
14736 
14736 
14726 
1471. 
1471. 
1471. 
14726 
1473. 
1474. 
1476. 
1478. 
14806 


604 


DB 


1204 


—> 
CO 
C 


PRESOUNE + 


TEMPERATURE, 1 
: 8 Lee 


16 
REFL NO. 75 - 1 - B8 
5070.0 N 145-0.0 W 
MO.-2 DAY-14 GMT-0.0 
C ofS 3 uD 
SALINITY, O/700 


DFFSHCRE SOCEANODCGCRAPFY GRCUP 


REFERENCE NOe 
POSITICN 
RESULTS 


PRESS 


0 
19 
20 
30 
50 
ba) 

190 
ZS 
150 
VTS 
290 
oe 


So= 


75- 1- 
OeON» 


OF STP CAST 


TEMP 


5249 


50438) 


52438 
5248 
S047 
5249 
52046 
$245 
5225 
6224 
52906 
4278 


5 AL 


220656 
32059 
22<69 
22-070 
22270 
32071 
S202 
T207E 
3230267 
2323'S 
Sahe 36 
323284 


38 
145- 


0208 


83 


DATE *P4/ 2775 


GMT 


920 


83 PCINTS TAKEN FROM ANALCG TRACE 


CEPTH 


0 
10 
20 
to 8 
50 
"TID 
99 

124 
149 
174 
is9 
Zes 


SIGMA 
if 

25079 
25281 
25282 
20/22 
25283 
25283 
25284 

6-88 
26262 
26075 
zEe79 
26¢81 


SVA 


22104 
21946 
21923 
21869 
21849 
2038-0'7 
21728 
214.9 
144.5 
13320 
12903 
12707 


DELTA 
D 
020 
Qe22 
C244 
90266 
1219 
1.64 
2e19 
Z2e3 
we lS 
32590 
382 
4014 


POT e 
EN 
Oe 0 
0201 
0204 
0210 
0228 
0263 
lell 
1074 
2032 
2089 
3051 
4e2l 


SOUND 


14706 
1470.6 
1470. 
1470.6 
1471. 
1471. 
1471. 
14726 
1473. 
14736 
14736 
14726 


DB 
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60 
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CO 
© 
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16 
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5040.0 N 145-0.0 WW 
MO.-2 DAY-14 GMT-18]5 
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SALINITY, O70 


NQFFSHORE CCEANCCRAPFY GROUP 


REFERENCE NOe 
POSITION 


SOs 


7S- 1- 
CeONe 


RESULTS OF STP CAST 


PRESS 


@) 
19 
20 
39 
590 
75 

199 
25 
150 
L755 
2090 
eon 
2 SO 


TEMP 


SAL 


NM ty iv fo 


23220 
33259 
33271 
RB eg 
23476 
23% 36 


35 
145- 


DEPTH 


Q 
10 
20 
20 
S50 
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99 

124 
149 
174 
199 
225 
248 


02e0W 


85 


DATE 


147 2775 


GMT 18e5 
60 FCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
2 oer 
25079 
252079 
25278 
25276 
c Selec 
25070 
26021 
26253 
26264 
cE270 
26074 
26e78 


SVA 


222e9 
22203 
22128 
22 2a, 
225059 
22809 
231e3 
18361 
15364 
14226 
137e¢9 
13461 
13061 


DELTA 
D 

0-20 
0222 
0245 
0.67 
Lele 
1268 
2026 
2282 
32223 
3269 
3295 
429 
4262 


POT e 
EN 
0290 
9201 
9205 
0210 
0028 
0265 
1e1Eé 
1281 
2238 
2099 
3266 
4240 
Soh? 


SOUND 


147Ce 
14706. 
1470. 
1471le 
1471. 
1472.6 
14720 
14736 
14736 
14736 
14736 
14726 
1472.6 


TEN RERAVKU Rite, G 


0 
3.05 
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600 
i 
om 
—) 
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OW 
4U9-10.0 N 132-40.0 W 
L200 MO.-2 DAY-18 GMT-11.5 
SAL PNY, OGG 


DFFSHCRE OCEANOGRAPFY GROUP 


REFERENCE NOe 
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PRESS 


@) 

10 
20 
30 
50 
Yh’ 
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L253 
150 
7s 
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225 
250 
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500 
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1090 
1290 
15990 


75- le- 

49-10 20Ne 
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TEMP SAL 
6269 seene 
Held 32255 
E071 s2e51 
6270 22¢e512 
E270 32¢53C 
6269 22251 
6269 32254 
6256 23032 
6264 230efE 
242 23289 
6206 23053 
5280 33235 
6252 33286é 
52014 33299 
4262 34201 
4235 34206 
4e17 34.209 
3055 34216 
i es | 34422 
2e82 34e3E 
2249 34245 


41 
132-40.0% 


DEPTH 


124 
149 
174 
199 
me 
248 
258 
397 
496 
595 
793 
°9i1 
1188 
1484 
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DATE, 187 2775 


GMT 1165 
264 FCINTS TAKEN FROM ANALCG TRACE 


SIGMA 
¥ 
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Aaa»w#»a Wm 


Mmmm wp 
orn oy ot a oO) on 
NMN WO ® 


e 


2 


nN 
6 


SVA 


24165 
24402 
2471 
24725 
248e1 
24820 
24620 
18664 
16265 
14926 
14361 
138-7 
13429 
12820 
114.29 
10964 
10507 

95el 

8905 

7306 

6601 


DELTA 
D 
0.0 
0224 
0249 
Ox 74 
le23 
1.285 
2047 
3201 
3244 
3283 
4220 
4255 
4289 
Se 09 
6275 
7288 
8e95 
190296 
12280 
14244 
16.53 


POT e 
EN 
029 
9201 
0205 
Ooell 
0232 
0271 
1e26 
1288 
2248 
3013 
3283 
4259 
5042 
7026 

11254 

16.270 

22670 

36298 

53.290 

72225 

100.92 


SOUND 


1475.6 
14756 
14756 
14756 
1475e 
1476.6 
1476. 
1477 
1478.6 
1478. 
1477e 
1476.6 
14766 
1475e 
14756 
1475.6 
1476.6 
1477. 
1479.6 
1481. 
1484, 
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BATHYTHERMOGRAPH OBSERVATIONS 
(P-75-1) 


90 


BATHYTHERMOGRAPH OBSERVATIONS 


This section includes all B.T/'s 
bound, and one a day on Station P. 


taken on Line P outbound and in- 


Although B.T.'s at Station P were taken every three hours, only the 


one taken at 1800 GMT has been shown. 


Weather conditions on Line P sometimes force the cancellation of a 


B.T., in that case an X.B.T. was taken. 
the) Bet. "Ss. 


These X.B.T.'s are shown following 


EXPLANATION OF HEADINGS 


Example: 0030 
48° 


125" 


0030 

L3 

04 

74 

48° 34" N. 


125? 30 "sw: 


/ 13-04-74 
34' N. 
30.7 We 


= Time in GMT 
= Day 

= Month 

= Year 

= Latitude 


= Longitude 


SL 


0000/7 11-01-75 0130/7 11-01-75 
SOM es ate pA 48° 38' N. 
Pe |), W's T2077 One We 


0400/7 11-01-75 0725/ 11-01-75 
48° 42' N. 48° 46' N. 
126” 40" W. dey Ae) Apeeaiae: 30 elas 


1100/ 11-01-75 
Aree Nie 
igo 40" We 


92 


1800/7 14-01-75 1800/ 15-01-75 
509-00" (NG Ge y SU ge 
145° "00." "We 144° 48' wW. 


1800/ 16-01-75 1800/ 17-01-75 
DOf-O008 Ne 207 Des Ne 
144° 50' w. 144° 50' W. 
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ABSTRACT 


Physical, chemical and biological oceanographic observations are made 
from the weathership at Ocean Weather Station Papa, and between Esquimalt and 
Station Papa, on a routine continuing basis. Physical oceanography data only 
are shown, including profiles obtained with bottle casts, conductivity- 
temperature-pressure instruments, and mechanical and expendable bathythermo- 
graphs. Surface observations are also shown. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50°00'N, Long- 
itude 145°00'W) was inaugurated in December 1950. The station is occupied 
primarily to make meteorological observations of the surface and upper air and 
to provide an air-sea rescue service. The station is manned by two vessels 
operated by the Marine Services Branch of the Ministry of Transport. They are 
the CCGS VANCOUVER and the CCGS QUADRA. Each ship remains on station for a 
period of six weeks, and is then relieved by the alternate ship, thus main- 
taining a continuous watch. 


Bathythermograph observations have been made at Station P since July 
1952. A program of more extensive oceanographic observations commenced in 
August 1956. This was extended in April 1959 by the addition of a series of 
oceanographic stations along the route to and from Station P and Swiftsure 
Bank. These stations are known as Line P stations. The number of stations on 
Line P has been increased twice and now consists of twelve stations (Fig. 1). 
Bathythermograph observations and surface salinity sample collections, in 
addition to being made on Line P oceanographic stations, are also made at odd 
meridians at 40', i.e. 139°40'W, 141°40'W, etc. These stations are known as 
Line P BT stations. Data observed prior to 1968 has been indexed by Collins 
etcals. (1969): 


The present record includes hydrographic, bathythermograph and contin- 
uously sampled STP data collected from the CCGS QUADRA during the period 14 
February to 2 April 1975. 


All physical oceanographic data have been stored by the Canadian 
Oceanographic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. 
Requests for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript 
Report series of the Fisheries Research Board of Canada (FRB) , Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should be 
directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, 512 - 1230 Government Street, Victoria, 
British Columbia, Canada. 


PROGRAM OF OBSERVATIONS FROM CCGS QUADRA, 14 FEBRUARY - 2 APRIL 1975 
(CODC REF. NO. 15-75-002) 


Oceanographic observations were made by Mr. C. de Jong, Ocean and 
Aquatic Sciences, Environment Canada. 


En route to Station P, Line P stations 1-4 were occupied and an STP 
profile made to near bottom or 1500 metres. All other stations were missed 
due to adverse weather conditions. 

Salinity, nitrate, alkalinity and total CO» samples were taken from 
the seawater loop at all Line P stations. The thermosalinograph and the sur- 
face temperature recorder were run continuously. 


Mechanical BT or XBT's were taken at all Line P and BT stations. 


At Station P the oceanographic program was carried out as follows: 


ni, Physical Oceanography 


1) Profiles of salinity, temperature and oxygen were obtained from 6 hydro- 
graphic stations. 


2) 14 STP profiles to 1200 metres and 17 to 300 metres were obtained. 


3) BT's were taken every three hours to coincide with meteorological obser- 
vations, encoded and transmitted according to the IGOSS format. 


4) Salinity samples daily at 0000 hrs GMT from the seawater loop. 


II. Marine Geochemistry 


1) Samples for nutrients, tritium, alkalinity and total CO, were obtained 
from 6 depths to 500 metres. Nutrient, phosphate and salinity samples 
were also collected daily at 0000 hrs GMT and once every hour for a 24 
hour period from the seawater loop. 

2) Alkalinity and total CO») samples every 3 days from the seawater loop. 

3) Air CO) samples weekly in quadruplicate. 


4) 2 seawater C-14 samples were extracted from the seawater loop. 


1 Biological and Productivity 


Samples were obtained as follows: 


1) 8 - 150 metre vertical plankton hauls. 
38 - micro and nano organism samples filtered from the seawater loop. 


2) Samples for plant pigment, nitrate and C,4 productivity were obtained 


from 1 station to 75 metres. 
3) Approximately 120 salmon were caught. 


En route from Station P only Line P station 12 was occupied and an STP 
profile made to 1200 metres. All other stations were cancelled due to a 
severe fuel shortage. Salinity, nitrate, nutrient, alkalinity and total CO» 
samples were taken from the seawater loop at all Line P stations. 


The thermosalinograph and the surface temperature recorder were run 
continuously. 


Mechanical or XBT's were taken at all Line P and BT stations. 


IV. Observations for Other Agencies 


1) Marine mammal observations were made by the ship's officers for Mr. I. 
McAskie, Fisheries Research Board of Canada, the Biological Station, 
Nanaimo, B.C., Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada. 


3) Seawater samples were obtained for the Department of Chemistry, University 
of Washington, Seattle, U.S.A. 9 casts were made with a 15 gallon "Beer 
keg sampler" to 300 metres. 5 samples were treated in COj outgasser. 4 
samples were preserved in kegs. 


Data was processed for publication by Messrs. C. de Jong, B. Minkley 
and E. Luscombe. 


OBSERVATIONAL PROCEDURES 


Temperatures at depth were measured by deep-sea-reversing thermometers 
of Richter and Wiese and/or Yoshino Keiki Co. manufacture. Two protected 
thermometers were used on all Niskin bottles, and one unprotected thermometer 
was used on each bottle at depths of 300 m or greater. The accuracy of pro- 
tected reversing thermometers is believed to be +t On02°C 


Surface water temperatures were measured from a bucket sample uSing a 
deck thermometer of + 0.1°C accuracy. 


Salinity determinations were made aboard ship with either an Auto-lab 
Model 601 Mark III inductive salinometer or a Hytech Model 6220 lab salin- 
ometer. Accuracy using duplicate determinations is estimated to be + 0.003 


ppt. 


Depth determinations were made using the "depth difference" method 
described in the U.S.N. Hydrographic Office Publication No. 607 (1955). Depth 
estimates have an approximate accuracy of + 5 m for depths less than 1000 m, 
and + 0.5% of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in the shipboard laboratory by 
a modified Winkler method (Carpenter, 1965). 


Line P engine intake continuous temperatures were recorded by a Honey- 
well Electronik 15 Recorder. The temperature probe is at a depth of approx- 
imately 3 metres below the sea surface and the instrument accuracy is believed 
to beo+ionm7c . 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph 
which is used, on Line P, for continuous recording of surface temperatures and 
salinities from the ship's seawater loop. The temperature probe is mounted at 
the seawater loop intake (approximately 3 metres below the surface) and the 
Salinity probe and recorder are situated in the dry lab. The accuracy of this 
instrument is believed to be + 0.1°C for temperature and + 0.1 ppt for 
salinity. 


STP profiles were taken with a Guildline Model 8700 STP system. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 360 com- 
puter. Reversing thermometer temperature corrections, thermometric depth 
calculations, and accepted depth from the "depth difference" method were com- 
puted. Extraneous thermometric depths caused by thermometer malfunctions are 
automatically edited and replaced. A Calcomp 565 Offline Plotter was used to 
plot temperature-salinity and temperature-oxygen diagrams, as well as plots of 
temperature, salinity, and dissolved oxygen vs 10g}9 depth. These plots were 
used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas 
interpolation method (Reiniger and Ross, 1968). These data are indicated with 
an asterisk in this data record. 


Data values which we suspect but which we have included in this data 
record are indicated with a plus. These data have been removed from punch 
card and magnetic tape records. 


Analog records from the salinity-temperature-pressure instrument have 
been machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces 
were coincident. Temperature and salinity values were listed at standard 
pressures; integrals (depths, geopotential anomaly, and potential energy 
anomaly) were computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 
TEMP is temperature (degrees Celsius) 
SAL is salinity (parts per thousand) 
DEPTH is reported in metres 


SIGMA-T is specific gravity anomaly 


SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 

SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 

POT EN is potential energy in units of 108 ergs/cm2 

OXY is the concentration of dissolved oxygen expressed in millilitres 


per litre 
B-V PERIOD is the Brunt-Vaisala period in minutes. 
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Figure 5. Salinity difference between hydro data and STP. P-75-2 
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Figure 6. Temperature difference between hydro data ana STP. P=75=2 
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OeINes 


Re SuUL of Une 24 tCASF 


PRESS 


f°) 

10 
20 
30 
50 
1. 
100 
12S 
150 
VIS 
200 
220 
2590 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


5240 
5041 
£241 
5e4l 
5e4l1 
5241 
Se4l 
$2042 
5242 
5e16 
4293 
4.67 
4.51 
4.25 
3294 
3278 
3259 
32023 
2289 
2065 


SAL 


2255S 
322e70 
22e7C 
3269 
32270 
s2e/1 
32270 
22074 
33261 
3.30890 
3382 
33083 
S3HE S 
323289 
24201 
34e10 
34218 
34630 
34638 
34044 


14 
145- 


O0e0W 


2)3) 


DATE 287 2775 
1765 


GMT 


277 PCINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
20 
50 
75 
$9 
124 
149 
174 
199 
223 
248 
268 
397 
4S6 
595 
793 
990 
1188 


SIGMA 
yi 
25683 
25683 
25683 
2582 
25283 
25284 
25483 
25286 
26¢e55 
26673 
26077 
26281 
26284 
26290 
27Te03s 
27el12 
27020 
27233 
27242 
27249 


SVA 


21862 
21768 
21769 
21828 
21862 
21728 
21827 
21661 
15123 
134.3 
13065 
12704 
12461 
118.7 
107¢8 
9906 
9209 
Bie 3 
7320 
6723 


DELTA 
D 

020 
0222 
0044 
0265 
1.09 
1.64 
2018 
2673 
3218 
3054 
3287 
4219 
4.251 
Sell 
6224 
7228 
8224 
9.297 

11251 

12292 


POT e 
EN 
0.0 
0201 
0204 
0210 
0e23 
063 
lell 
1674 
2037 
2096 
3259 
4029 
5205 
6075 

10275 

15252 

20290 

33424 

47234 

63208 


SGUND 


14706 
14706 
14706 
14706. 
14706 
1471. 
1471. 
14726 
14736 
14736 
14726 
14726 
1472.6 
1471le 
14726 
14736 
1474.0 
14766 
1478. 
14806 


60 


DB 


120 


j——2 
OO 
aes 


Pinte SOURE 


CUD 


300,5 


TEMPERATURE »+€ 
_ 8 fi 


16 
REA. NO. 75 - 2 -}15 
50-0.0 N 145-0.0 WI 
MQj.-3 DAY-1 GMT-17.3 
e 33 S SS 
SALINITY, @700 


Di 


OFFSHORE OCEANCGRAPHY GROUP 

REFERENCE NOe 75- 2- 15 CATE 1/7 3/775 

POSITION SO- OceONs 145- 0-0W GMT 17e3 

RESULTS OF STP CAST 155 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

T D EN 

0 5239 2226S 0 25.83 218-6! 0-0 029 
10 5.38 32259 10 25283 218-40 060222 0201 
20 5238 3226S 20 25283 216804 0244 0204 
30 5-38 32270 30 25284 21767 0265 0210 
50 50338 32270 SO 25284 21769 1.09 O0e28 
re) 5039 See T3 25283 21843 1-63 0262 
100 5240 32270 99 25283 21806 2018 tell 
125 Se43 33230 124 26230 1743 2e70 1e71 
150 §033 33271 149 26264 14248 30 08 2024 
175 5219 33282 174 26076 131¢9 3042 2e89 
200 4e79 33482 199 26079 1280e9 3075 3443 
225 4270 33.285 223 260282 12620 4207 42.12 


250 4.267 33-89 248 26286 12209 4.38 487 


SOUND 


14706 
14706 
14706 
14706 
14706 
1471 e 
1471. 
14736 
14736 
14736 
1472.6 
14726 
14726 


PHESOUE., 


60 


—. 
M 
C 


jo 
8 8) 
C3 


2403 


3005 


Bie 
SALINI 


TEMPERAT URE yan 
: 8 iM 


REFL NO. 75 - 2 -)16 
2070.0 N 145-0.0 W 
MG.-3 DAY-e2 GMT-17. 


33 3 
TY, Q/00 


16 


3D 


OFFSHORE QOCEANCCRAPHY GROUP 


REFERENCE NOe 
POSITION 


2.0 Pom 


75- 2- 
OeONes 


Result Ur so 18 CAST 


PRESS 


) 
10 
20 
30 
50 
75 

100 
25 
150 
175 
200 
225 
250 


TEMP 


5244 
5044 
5044 
5244 
5245 
52045 
5245 


5249 


52338 
5024 
4.298 
4275 
4255 


SAL 


2226S 
322659 
2226S 
3226S 
32270 
32070 
32269 
33 0t1\3 
33¢71 
23281 
33482 
33682 
33283 


16 
145- 


DESTH 


) 
10 
20 
30 
50 
75 
$9 
124 
149 
174 
199 
223 
248 


020W 


59 


DATE 


LI “at 


GMT 17¢3 
141 FPCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
250 82 
25282 
25.eHi2 
25282 
25283 
25283 
25 «a2 
2606 
262063 
26073 
26077 
26479 
26283 


SVA 


21826 
21809 
21920 
21961 
21920 
218e9 
21909 
18747 
14364 
13426 
13d ok 
12868 
12567 


DELTA 
D 
Oe 0 
0022 
0244 
Oe 66 
1210 
1264 
2e19 
2073 
3e12 
3047 
3280 
4213 
4244 


POT e 
EN 
020 
0201 
0204 
0210 
0228 
0-263 
1212 
L-o73 
2028 
22085 
3049 
4e19 
4297 


SOUND 


14706 
14706 
14706 
14706 
1471. 
1471le 
1471. 
14736 
14736 
14736 
14736 
14726 
1472. 


TEMPERATURE, € 
u 8 le 


9 16 
0 
300 
ae 
5004 
TH 
i 
2) 
m 
wi 00 REF. NO. 75 - 2 - 19 
OW 
SO-0.0 N 145-0.0 W 
1<e00 MO.-3 DAY-3 GMT-19.5 
SALINITY, e700 


OFFSHORE OQCEANCGRAPFY GROUP 


REFERENCE NOe 
P3ISITICN 
RESULTS 


PRESS 


0 

10 
20 
30 
50 
2 
1c0 
125 
SG 
17h 
200 
2a 
250 
309 
490 
300 
809 
890 
10C0 
1290 


se 


75- 2- 
OeONe 


OFS TP.-GAST 


TEMP 


5046 
5e45 
53044 
5043 
5043 
5043 
5044 
S044 
5239 
5Se25 
4292 
4072 
4.59 
4.237 


Be 97 


3282 
3059 
3e 24 
2094 
2066 


SAL 


~2e-?C 
22269 
320e6S 
32e7C 
32790 
~2e7C 
sacrest 0 
23034 
33e7C 
33278 
= Oe eS 
33282 
323284 
33292 
33299 
34211 
34017 
3402S 
34236 
34044 


19 
145- 


DEPTH 


0 
10 
290 
30 
50 
Ts 
99 

124 
149 
174 
199 
223 
2483 
298 
397 
496 
S95 
793 
¢g0 
1188 


020W 


61 


DATE 


ee 197 fas 


GMT 19¢5 
265 PCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
7 
25283 
25082 
25482 
25483 
25483 
25 83 
25483 
266 34 
26262 
26270 
26077 
26280 
26283 
26091 
27201 
27012 
27020 
27032 
27240 
27049 


SVA 


218e1 
21920 
21920 
21822 
21804 
218.7 
219e1 
17 Ped 
144.2 
13609 
13024 
126e1 
12528 
117.29 
10961 
9925 
9320 
81.23 
7509 
6702 


DELTA 
D 
020 
Oe22 
0244 
Oe 66 
1.09 
1.264 
2e19 
2e71 
32190 
3045 
3078 
4e11 
4242 
5203 
6017 
7e2l 
Bel7 
9e91 
11247 
12288 


POT « 
EN 
020 
O2e0l 
0204 
02190 
0e28 
0.63 
teil 
1272 
2026 
2083 
3047 
4e17 
4094 
6e6€5 

10270 

15045 

20284 

33024 

47249 

63232 


SOUND 


14706 
1470.6 
1470.6 
1470. 
1471. 
1471. 
1471. 
1473.6 
14736 
14736 
1472. 
1472. 
14726 
14726 
14726 
14736 
1474.6 
1476.6 
1478.6 
1480.6 


60 


-—2 
MM 
© 


—" 
Oe) 
cy) 


PRESSURE; 


c40 


S00,5 


LEMPIRA TORE 486 
Lt 8 le 16 


REF/ NO. 75 - 2 - 
SO0F0.0 N 145-0.0 WW 
M@.-3 DAY-4 GMT-17.5 
Se: 3 33 
1B 


a 
SALINITY; 6/700 


OFFSHORE OCEANCCRAPEFY GROUP 


REFERENCE NO6 
POSITION 


s0= 


78- 2- 
CeINe 


RESUCTS “OF "STR CAST 


PRESS 


@) 
10 
20 
30 
50 
5 

100 
125 
159 
V7S 
200 
225 
£250 


TEMP 


5230 
$028 
5028 
5e28 
5024 
Sell 
4.297 
4.272 
$030 
5034 
§e93 
4.63 
4246 


SAL 


22466 
32269 
322269 
3206S 
32270 
see? 
32269 
2229C 
waehe 
33-280 
33283 
33633 
YSeHS 


20 
145- 


DEPTH 


te 


124 
149 
174 
199 
een 
248 


Oe0W 


63 


DATE 


4/ S/T5 


GMT 175 
153 PCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
7 
25284 
25084 
25284 
25284 
25085 
25287 
25288 
2€e07 
26057 
26271 
26277 
26081 
26285 


SVA 


21761 
21702 
21723 
21704 
21604 
21502 
21405 
196e5 
149.21 
1360690 
131.0 
1263 
12328 


DELTA 
D 

0.0 
0222 
0243 
0265 
1209 
1263 
2e16 
2269 
3ell 
3047 
3280 
4e13 
4044 


POT e 
EN 
020 
Oe Ol 
0204 
02190 
0228 
0262 
1210 
1.271 
2029 
2<e88 
3252 
4022 
4.298 


SOUND 


14596 
14596 
1459.6 
14706 
14796 
14706 
14696 
14696 
14736 
1474.6 
14736 
1472 
1471le 


DB 


PREDOURE, 


60 


1204 


—2» 
CO 
C 


C40 


S003) 


Sc 
SAL ING 


64 


TEMPERATURE, C 
u 8 12 


§.-3 DAY-5S GMT-17.5 


S55 
TY 


3 
, U/OG 


Shs 


QFFSHOCRE GCEANCGRAPFY GROUP 


REFERENCE NOe 
S0s 


POSITION 
RESULTS. 


PRESS 


0) 
10 
20 
30 
50 
rac; 
100 
Wes 
150 
Vrs 
200 
220 
250 
300 


= a> 
DeONe 


QF. STP. CAST 


TEMP 


5244 
S241 
Se42 
5042 
5243 
5244 
Se 44 
5243 
5232 
5208 
4238 
4e75 
4249 
4634 


SAL 


3225S 
32227C 
32e7C 
SZ et?'S 
32e7C 
32-07 1 
Baer? 
32074 
3325S 
3383 
33284 
3 Ser8i2 
33285 
33290 


0.20W 
127 POINTS TAKEN FROM ANALOG TRACE 


CEPTH 


9) 
10 
29 
30 
34) 
w 2 
SS 

124 
149 
174 
199 
Fd | 
248 
298 


65 


DATE 


5/7 ° 3/75 


GMT 17e5 


SIGMA 
iy 
25682 
Pdvsie = bE 
25283 
25-83 
25 0:63 
25284 
25283 
25286 
26063 
26276 
26079 
26279 
26284 
26290 


SVA 


21826 
217¢8 
218-20 
21861 
21864 
21800 
21901 
2160e2 
144,)1 
131.22 
12864 
128383 
124.20 
119e1 


DELTA 
D 

020 
0022 
0044 
0265 
1209 
1264 
2218 
2e73 
3014 
3248 
3e890 
4e13 
4244 
5205 


POT e 
EN 
020 
0201 
0204 
O2010 
0028 
Oe 63 
lell 
1274 
2e31 
2087 
3049 
4219 
4296 
6266 


SOUND 


14706 
14706 
14706¢ 
14706 
1471. 
1471e 
1471. 
1472.6 
14736 
14736 
14726 
14726 
1471. 
14726 


DB 


PRESSURE, 


60 


1204 


—2 
Os) 
C 


2ug4 


S05 


a 
SAle TNA 


66 


LEMP ERA LORIE fo" € 
Lu 8 Pe 


% NOG. 15 a 2 ar 


90-0.0 N 145-0.0 W 


MGs=3 BAT=35 GAI=l7is 


33 3 38 
tT, B70 


OFFSHCRE OCEANCGRAPHY GROUP 


REFERENCE NOece 
POSITION 59- 


Om oe 
CeIn, 


RESUS GF STEP CAST 


PRESS TEMP 


9 5e41 
10 5241 
20 5041 
30 5042 
50 5042 
AS 5243 

100 5243 
L125 5044 
150 Se 33 
175 5e19 
200 4289 
220 4272 
250 4e47 
300 430 


SAL 


322659 
32e7C 


3B2e70 


22e7C 
32270 
Seri 
3227C 
32073 
332€7 
33282 
33084 
33084 
~3.e8:€ 
332906 


ered 
145- 


DEPTH 


0 
10 
20 
39 
50 
75 
99 
124 
149 
174 
199 
223 
248 
298 


0208 


67 


CATE 


ws eto 


GMT 1728 
126 PCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25082 
25.0083 
25233 
25283 
25083 
256 84 
25283 
25e85 
26261 
26075 
26279 
26e81 
26 286 
26291 


SVA 


218e2 
2173 
21709 
218el 
21802 
21709 
2188 
2171 
14528 
is2ez 
128e6 
12720 
123-0 
11826 


DELTA 
D 
020 
0222 
0244 
0265 
1209 
1264 
2218 
2073 
3215 
3249 
3282 
4214 
4245 
5e 06 


POTe 
EN 
0290 
0201 
0204 
0210 
0228 
0263 
lell 
1274 
233 
2e399 
3252 
4e21 
4.97 
62067 


SOUND 


1470.6 
14706 
14706 
14706 
14706 
1471. 
1471. 
14726 
1473.6 
14736 
14726 
14726 
1471le 
14726 


300 


DB 


600 


CO 
C) 
© 


Fagreveioi diay ae 


1200; 


1500.5 


FENRIS A RoR ote 
u 8 le 


16 
REE .WNO: 7Z5—- ceames 

50-0.0 N 145-0.0 NW 

MO.-3 DAY-& GMT-17.5 

2 33 3y 35 
SALINITY, 0/00 — 


OFFSHORE OCEANCCGCRAPEFY GROUP 


REFERENCE NOe 
POSITION 


50= 


75- 2- 
OeON>s 


Re OUL TS Ur olr CAST 


PRESS 


0) 
ie) 
29 
30 
50 
tS 

190 
K25 
150 
LTS 
200 
ean 
250 
3090 
400 
500 
HCO 
BCO 
1000 
1200 


TEMP 


5640 
5.38 
5238 
5.38 
5.38 
5033 
5039 
5248 
5240 
5014 
4e91 
4.76 
4255 
4025 
3297 
Sh F¢ TA 
3056 
449 
2086 
2061 


SAL 


32e68 
32270 
32270 
3270 
32e7C 
Re iw Gat | 
32270 
33013 
33066 
33681 
33484 
3385 
33e8E 
33290 
34.01 
34e11 
34219 
34e31 
34239 
34e4E 


145- 


DEPTH 


0 
10 
29 
20 
£0 
75 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
735 
990 
1188 


0e0W 
240 POINTS 


69 


DATE 


GF 371s 


GMT 1765 


SIGMA 
T 
26.82 
25284 
25084 
25084 
250684 
25284 
25084 
26016 
26059 
26074 
26079 
26082 
26286 
26091 
27293 
27712 
27021 
272 34 
27044 
276 bi 


SVA 


21829 
21765 
21726 
2177 
217e9 
21764 
21863 
187.26 
147.23 
133.23 
12868 
12667 
12224 
118.22 
10725 

9943 

9145 

BOel 

7109 

65e1l 


DELTA 
D 
020. 
0222 
0244 
0265 
1.209 
1<¢63 
2018 
2e72 
3el2 
3046 
3e79 
4ell 
442 
5003 
6015 
7219 
8el4 
9285 
11.36 
12274 


TAKEN FROM ANALOG TRACE 


POT e 
EN 
020 
0201 
0204 
0210 
028 
0262 
tell 
173 
22028 
2286 
3248 
4218 
4293 
6262 

10.63 

15036 

20270 

32686 

46674 

62e11 


SOUND 


1470e¢ 
14706 
14706 
14706 
1470-6 
1471. 
1471. 
14736 
14736 
1473.6 
1472.6 
14726 
14726 
1471le 
1472.6 
14736 
1474.6 
14766 
14786 
14806 


DB 


PRESSURE, 


60 


120 


—2 
98) 
Cc) 


ch0 


300% 


wie 
SALINI 


PEM EAT Unita eg 
Lt 8 WW. 


le NO. fis = 


[0-0.0 N 145-0.0 W 


MOS S32 OAT CMAs 


She 3 ein 
iM, O70G 


OFFSHORE QCEANCCRAPKFY GROUP 


REFERENCE NOe 
50-5 


POSITION 


75=- 2- 
0 eONs 


RESULTS OF STP CAST 


100 


150 
75 
200 
2:25 
250 
300 


TEMP 


5243 
5e37 
5237 
5237 
5238 
5239 
5239 
5242 
5230 
£202 
4283 
4663 
4244 
4.27 


SAL 


32e7C 
32270 
Le PAP Gs 8 
32270 
32e7C 
322071 
52.67.0 
S207 = 
S507 © 
SSP = Fa 
33084 
33285 
330386 
23.032 


02«O0W 
125 PCIATS TAKEN FROM ANALOG TRACE 


DEP iT 


0 
10 
20 
30 
50 
ies) 
99 

124 
149 
174 
169 
225 
248 
298 


git 


DATE 


7 BITS 


GMT 17e3 


SIGMA 
if 
25283 
25284 
25284 
25284 
25284 
25284 
25284 
25287 
26268 
26276 
26280 
26283 
26686 
26092 


SVA 


ZETe 7 
217¢5 
21725 
21706 
217-28 
21765 
218e3 
215e4 
13826 
LBSiwee 
12769 
12562 
122e7 
11628 


DELTA 


D 
0290 
0222 
0244 
0265 
1209 
1.263 
2218 
2e 72 
Sell 
3044 
3e77 
4209 
4040 
4299 


POT e 


EN 
0290 
0201 
0204 
0210 
0028 
0262 
tell 
1.73 
Reel 
2283 
3045 
4214 
489 
656 


SOUND 


14706 
14706 
14706 
14706 
1470.6 
1471le 
1471. 
14726 
14736 
14726 
14726 
1472.6 


14716 


1471.6 


TEMPERATURE s46 


0 u 8 le 16 
0 
300 
ag) 
600 
Lu 
aie 
— 
a 
W900 REF. NO. 75 - 2 - 26 
pi 
50-0.0 N 145-0.0 N 
1e00 MO.-3 DAY-8 GMT-17.3 
SAINT 070m 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50= 


75- 2= 
OeOINe 


PESULTS OF STP CAST 


100 
Leo 
150 
175 
200 
Zen 
250 
300 
4)O 
590 
690 
800 
10C9 
1200 


TEMP 


Sew 
5234 
a pe Fe} 
S23 
Sent 
5226 
5226 
5233 
42696 
4,67 
4244 
4222 
3296 
3258 
Sez2l 
22039 
2062 


SAL 


322658 
322659 
32259 
3226S 
3267C 
mae 
32270 
322e7C 
Soe Ou 
33.98C 
323682 
33284 
33686 
33eS2 
34.291 
34210 
34018 
34.30 
34.38 
34045 


145- 


DEPTH 


0 
10 
20 


020W 
232 PCINTS TAKEN FROM ANALOG TRACE 


i 


DATE 


S/ 35/775 


GMT 173 


SIGMA 
T 
25083 
25483 
25685 
25283 
25285 
26285 
25285 
25e85 
26261 
26072 
26077 
26282 
260 86 
26293 
27293 
27212 
27220 
27233 
27043 
27¢51 


SVA 


21842 
217.8 
21729 
21709 
21628 
21629 
217e1 
21723 
145-28 
13526 
130.8 
126064 
12269 
11663 
107e7 
100e1 

9204 

S121 

7228 

6506 


DELTA 


D 
020 
0222 
0244 
0265 
1209 
1263 
2017 
Zeta 
3e14 
3049 
3282 
4014 
4245 
5205 
6017 
7e2il 
eur 
9299 

11.43 
12.281 


POT e 
EN 
020 
0-01 
0204 
0210 
0228 
0262 
tell 
Yers 
Zeng 
2090 
Seco 
4223 
4298 
6266 

10263 

15.239 

20677 

33208 

472109 

62057 


SOUND 


14696 
14696 
1470.6 
14706 
14706 
14706 
1471. 
1471. 
14736 
1473.6 
1473.6 
14726 
1471. 
1471le 
14726 
14736 
1474.6 
1476.6 
1i47Be 
1489.6 


DB 


600 


CO 
© 
om, 


PAROOURES 


ka 0 


1500,% 


REMRERF Lui eke 
U 8 es 


REF. NO. 75 - 2 - 28 
50-0.0 N 145-0.0 W 
MO.-3 DAY-9 GMT-17.3 
Sha: 
las 


Z 3 
SALINOTY, COAG 


16 


3D 


OFFSHCRE CCEANOGRAPRY GROUP 


REFERENCE NOe 
POSITION 50- 


75- 2- 
OeONo 


RESULTS-OF...S.TR:..CASSL 


PRESS TEMP 


0 Sac 

10 Se27 
20 5025 
39 5223 
50 Seater 
Tes) 5014 
1c0 5e14 
5 A 5230 
150 5230 
17,5 Sell 
200 4086 
ade 4e71 
250 4e48 
390 - 4028 
490 4203 
500 32381 
600 3259 
890 3024 
1900 290 
1200 2057 


SAL 


3226S 


32069. 


32¢49S 


(3206S 


2226S 
3226S 
32¢6S 
33454 
ad Ot 
23281 
3582 
332034 
23286 
33639 
34202 
34e11 
34217 
34 30 
34237 
34044 


145- 


DEPTH 


0 
19 
20 
30 
50 
5 
99 

124 
149 
174 
199 
223 
243 
298 
397 
496 
5395 
793 
990 
1188 


020W 
257 FCINTS TAKEN FROM ANALOG TRACE 


Tie) 


DATE 


9S “3S 75 


GMT 17¢23 


SIGMA 
Bf 
e5e84 
25 84 
25084 
25285 
25285 
25486 
250 86 
26e51 
26268 
26675 
2€279 
26081 
2E€e¢85 
26290 
27203 
27012 
27019 
27233 
27042 
27049 


SVA 


21667 


- QA 00 


21609 
21608 
2164 
2163 
216¢e5 
154e9 
13965 
13223 
12920 
126638 
12361 
11961 
10727 

99e2 

93e1 

Ble4 

T7306 

67.3 


DELTA 


D 
de 
O22? 
0243 
0265 
1208 
1262 
2e1l7 
2e66 
3202 
3036 
3269 
4201 
4.32 
4293 
60 06 
7e19 
Be 06 
9280 

11234 
12¢74 


POT e 
EN 
020 
0201 
0204 
02190 
0228 
0262 
1210 
1266 
2e17 
2073 
3e 36 
4205 
42841 
6e51 

10254 

152390 

20267 

23206 

47013 

62287 


SOUND 


1469.2 
14696 
1469-6 
1469.6 
14696 
14706 
1470. 
1472.6 
14736 
14736 
14726 
14726 
1471. 
1471. 
1472 
14736 
1474.6 
14766 
14786 
1480.6 


TEMPERATURE, C 
U 8 le 


9 16 
0 
300 
wm 
6500; 
Wu 
OC 
aid 
a 
WOU REF. NO. 75 - 2 - 39 
QW 
SO-0.0 N 145-0.0 N 
1<00; MO.-3 DAY-10 GMT-18.8 
SAL ENE ae sec 


OFFSHORE OCEANCGCRAPKHKY GROUP 


REFERENCE NOe 
POSITION 50- 


75- 2- 
OeONs 


RESULTS OFT off CAST 


PRESS Tee 


0 5042 

10 $239 
20 5235 
30 5e3l 
50 4235 
75 4281 
190 4239 
125 4256 
150 2g ew 
173 $021 
200 4289 
22s 4269 
250 4256 
300 4e25 
469 3097 
500 3077 
HO 0 32054 
800 3e2l 
1000 2090 
1290 2e67 


SAL 


32e66 
sLeeuy 
3222659 
3269 
szert 
Seer 
See 12 
woe tS 
33268 
3347S 
33e31 
33482 
33087 
33689 
34.201 
34e12 
34e20 
34231 
34239 
34044 


39 
145- 


NEPTH 


9 
19 
20 
3) 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
192 
999 


1188 


020W 


Ta 


DATE 


Or Sy" 


GMT 18¢8 
2483 PCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
vg 
25280 
252083 
25¢83 
25084 
25290 
25290 
25296 
26228 
26262 
26072 
26077 
26280 
26e85 
26290 
27203 
27213 
eife2e 
27034 
27243 
27249 


SVA 


2200e5 
21664 
21829 
21707 
212e2 
Fada Na Ma pf 
20649 
17661 
144.6 
13026 
12861 
1230e2 
11828 
10728 
98e2 
9027 
8005 
T2253 
6703 


DELTA 
D 
020 
0222 
0244 
0265 
1.08 
1261 
2014 
2064 
30S 
3638 
3e71 
404 
4235 
4296 
6e 09 
Tel2 
8207 
9e79 
12.52 
12271 


POT e 
EN 
020 
0201 
02 04 
0210 
0228 
02.61 
1.08 
1265 
2220 
2078 
3241 
4ell 
4.87 
6258 

10261 
15634 

20264 

32084 

46288 

62049 


SOUND 


14706 
14706 
1470e 
14706 
14686 
14686 
1467e 
14596 
1473-6 
14736 
14726 
14726 
14726 
1471le 
1472.6 
14736 
1474.6 
1476.6 
147Be 
148306 


DB 


mags cpells |g) ae 


604 


ea) 


—=> 
OO 
‘em ) 


20: 


S005 


RE MIRE Re ote 
Lt 8 


NG. ior 


e- 


145-0.0 W 


J =3 VBA UL OGM TPS? 


ze 
ALENT 


— 
TY, 


3 
0/00 


35 


OFF SHORE 
REFERENCE NOe 
PASI TION, So* 


NCFRANCOGR APFY GROUP 


75- 2- 
OeONs 


RESULTS. OF STP» CAST 


PRESS 


8) 
10 
20 
30 
50 
7> 

100 
125 
130 
175 
2c0 
225 
259 
300 


TEMP 


4635 
4e 8&6 
4.2865 
4686 
4.85 
4075 
4238 
3297 
5206 
5230 
5206 
4279 
4058 
4434 


31 | 
145—- 0O«e0W 


DEPT tH 


124 
149 
174 
199 
222 
248 
2a 


he) 


DAME ASS 34 7S 


GMT 18e3 
154 PCINTS TAKEN FROM ANALOG TRACE 


SIGWNA 
T 
25285 
25290 
250839 
25290 
25290 
25091 
25298 
26eC?7 
26248 
26679 
26276 
26020 
26484 
26039 


SVA 


21602 
211¢6 
21220 
21164 
211¢5 
21046 
20426 
19604 
15767 
13725 
13229 
128el 
124.9 
11928 


DELTA 
D 
020 
Oe21 
0242 
0264 
1206 
1259 
2ell 
2261 
3206 
3043 
3275 
4e 09 
4240 
5002 


POT e 
EN 
020 
02901 
0204 
0210 
0027 
0261 
1.07 
1.265 
2028 
2e88 
3652 
423 
4299 
6072 


SOUND 


1467. 
14586 
14686 
1468.6 
14686 
14686 
1457. 
14666 
14726 
14736 
14736 
1472.6 
14726 
14726 


LEMPeRATU RIE: - 
a 8 le 


650 


ag) 
p20 
iif 
ee 
net) 
A 
W180 REH. NO. 75 = 2 
Oo 
50+0.0N 145-0.0 NW 
ei 0 MG.-3 DAY-1le GMT-17.6 
$0035 35 343 3 35 
SALINITY, O/00 


OFFSHORE GCEANCERAPKY GROUP 


REFERENCE NOe 
POSITION 50™= 


76- 2- 


Oe ONs 


RESULTS BFS TP~GAST 


BPRESS TEMP 


0 S23 
19 Sens 
20 5e2d 
30 5024 
50 SweS 
Fgice! 4296 

100 4036 
lne= 4246 
1250 5e32 
175 5e13 
200 4283 
225 4265 
250 4249 
300 4024 


SAL 


3265S 
322659 
2260S 
3205S 
2097-0 
3226S 
Ce opis 
seas 
33074 
33230 
ewe 
33683 
23085 


= 


14S5- 


DEPTH 


93 
124 
149 
174 
199 
223 
248 
2¢8 


020W 


81 


DATE 


Ve" ITS 


GMT 17e3 
122 PCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25-285 
25285 
250e 84 
250384 


250655 | 


25288 
25eS7 
26240 
26266 
26474 
26278 
26081 
26085 
26091 


SVA 


2166.3 
216067 
21608 
21609 
216¢5 
214.20 
20529 
164e5 
140e4 
13326 
12969 
127¢9 
1242.0 
117.29 


DELTA 
D 
020 
0222 
0243 
0265 
1208 
1263 
2e15 
2264 
3601 
3635 
3268 
4.200 
4231 
4.91 


POT e 
EN 
0206 
0-01 
0.04 
0210 
00228 
0262 
1209 
1264 
2e16 
2e73 
3035 
4205 
4.281 
6250 


SOUND 


1469.6 
1469.6 
1469.6 
1459-6 
14706 
14696 
1467.6 
14696 
14736 
14736 
14726 
1472.6 
1471le 
147le 


3004 


DB 


600 


CO 
© 
© 


PRESSUGE, 


tevaroe 


1500.5 


LEMPER A ONES OC 
Lt 8 


REF. NO. 75 - 2 - 34 
50-0.0 N 145-0.0 WW 


NOn- 3) DAH Chins. Ss 


fa Bap 4; 3 
SALINITY, G7O0 


3S 


OFFSHORE OCEANOGRAPHY 
REFERENCE NOe 
POSITION 


oy tas 


75- 2- 
DeON. 


ReSsUL tS Ur ole CAST 


FRESS 


) 

10 
20 
30 
SO 
(es) 
109 
ea 
150 
175 
2060 
Fag le 
a 30 
300 
400 
500 
600 
89090 
1000 
1200 


TEMP 


52905 
5205 
32005 
5e 04 
Sel 
4293 
4e71 
Sey 


5e26. 


5094 
4259 
4248 
4241 
4218 
3096 
3278 
3258 
3020 
22088 
2264 


SAL 


2206S 
wee TC 
32270 
32¢70 
22070 
3271 
22071 
33250 
33676 
33082 
3382 
Soe ec 
33035 
33291 
34201 
34611 
3401S 
34631 
34239 
34045 


G2OUP 


34 
1435- 


DEPTH 


0) 
10 
20 


0«0W 


83 


DATE 


Y7/ °S/ ai 


GMT 1868 
236 POCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 

25087 
25.287 
25087 
25287 
25288 
25289 
250e92 
26269 
2E276 
26280 
26082 
2E2ES 
26293 
27203 
2relis 
27021 

272034 
27043 
2lesi 


SVA 


21464 
21309 
21420 
21420 
213-8 
21265 
21064 
15664 
13728 
PSiss 
12709 
12509 
Te3eat 
1166 
10727 

991 

9167 

B0e2 

T2el 

6509 


DELTA 
D 

020 
O02} 
0243 
0264 
1207 
1.260 
2e13 
2260 
2e97 
3230 
30e€3 
3295 
4226 
4285 
5096 
7209 
72095 
9267 

11.218 

12255 


POT. 
EN 
0290 
0-01 
0204 
O0e10 
0027 
02.61 
1.208 
1.62 
2ei3 
2269 
3e 3! 
3299 
4675 
6041 

1037 

15611 

20244 

32265 

46047 

61289 


SOUND 


14586 
1463.6 
1468.6 
1469.6 
1469.6 
1469-6 
1458. 
14726 
14736 
1472.6 
1471e 
1471 
1471. 
1471. 
14726 
14736 
1474. 
14766 
1478e 
1480e 


DB 


PAEOOUHE § 


e«n)8 


120 


—> 
CO 
C 


2u0; 


S005 


ae 
SALINI 


84 


TEMPERATURE, C 
oe te ae 12 


Ae AN. Poe oo 


=O 20 8N 1UN5-020 EN 


Je=3 UUAT< LS CON Tr<23% 


oD 
TY 


3 
» WADD 


16 


oD 


OFFSHORE OQCEANOGRAPKY GROUP 


REFERENCE NOe 
POSITION SOS 


75- ?- 
OeONe 


RESULTS’ OF -—STP-CAST 


PRESS TEMP 


4291 

10 4290 

2a) 4239 

39 4289 

50 4039 

Res) 4288 

190 4.2.36 
22 5203 
150 S'S 
ae 5e12 
200 4270 
225 4249 
250 4e%2 
3009 4022 


SAL 


32e7C 
AZ eht SC 
32601 
3271 
32e71 
aeew a 
Seer? l 
ELS YE oi 
3300'S 
33082 
33282 
33083 
33 e5'S 
33290 


as 
145= 


DEPTH 


0) 
10 
20 
39 
55 
Tes 
S9 

124 
149 
174 
199 
Cee 
248 
2983 


0e0W 


85 


CATE 1979 SAV 5 


GMT 2365 
151 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
BA 
25289 
25289 
25290 
25290 
25290 
25290 
25290 
2E€e241 
26268 
26075 
26280 
26483 
2685 
26291 


SVA 


21202 
21204 
21126 
2l11le7 
211.8 
21220 
212¢0 
16328 
139e1 
1320e2 
12861 
12562 
12323 
VA ies 


DELTA 
D) 
020 
Ooe2l 
Oe 42 
0264 
1206 
1259 
2e12 
2e60 
2096 
3230 
3263 
3494 
4025 
4.86 


POT e« 
EN 
0290 
0-01 
0204 
02610 
0227 
0.61 
1.08 
1.262 
2014 
22709 
3e32 
4200 
4076 
6045 


SOUND 


14686 
14686 
1468.6 
1468.6 
1468.6 
1463. 
14696 
1471. 
14736 
14736 
1471le 
1471. 
1471. 
1471. 


300 


DB 


6004 


CO 
&) 
© 


eRe Ure. 


be U4 


1500,- 


LEME Eee Ue. re 
+ 8 


REF. NO. 75 - 2 - 36 
SO0-0.0 N 145-0.0 W 

MO.-3 DAY-22 GMT-17.5 . 
35 
at 


2 3 
Seb almese ihe OC 


16 


30 


OFFSHORE OCCEANCCRAPFY GROUP 


REFERENCE NOe 
POSITION 


am? ig 


75- 2-+ 
Oe0Ne 


RESULTS. .OF  STP* CAST 


PRESS 


0 

10 
20 
30 
90 
Teo 
1co 
125 
150 
1.75 
200 
ited) 
250 
300 
4090 
300 
500 
890 
1090 
1209 


TEMP 


4249 
42049 
4249 
4249 
4049 
4251 
4.51 
5020 
56.05 
4268 
4e57 
427%2 
4e11 
3693 
3 ef?.5 
3057 
Jeieo 
2099 
2265 


SAL 


Sie oitas 
vest 03 
22074 
32074 
22e74 
22074 
32074 
230 4€ 
i 047 9 
33281 
33431 
33283 
33285 
3349386 
34291 
34e12 
3401S 
24.29 
34038 
34244 


36 
145- 


DEPTH 


Q 
19 
20 
30 
50 
a5 
$9 

124 
149 
174 
199 
ees 
248 
298 
397 
4G6 
595 
793 
GSO 
1188 


0.0W 
230 POINTS TAKEN FROM ANALOG TRACE 


87 


CATE 22/7 .3/75 


GMT 1765 


SIGMA 
T 
2Se 96 
25096 
Li eat 
25097 


25297. 


25.296 
25296 
262452 
26269 
26275 
2€e79 
26082 
26486 
26093 
27203 
27013 
27021 
eu ee 
27243 
27049 


SVA 


205-7 
20620 
20502 
205e3 
20565 
205e¢9 
20601 
153-8 
138.3 
13201 
128¢5 
12661 
1221 
116066 
107.21 

96e2 

9220 

82290 

7209 

67e1l 


DELTA 
D 
020 
Oe2l 
Oe41l 
0262 
1203 
1.54 
2206 
2eS2 
2 88 
Je22 
3254 
3e 86 
4217 
4e77 
5288 
6291 
7286 
9260 
112615 
12254 


POT e 
EN 
O0e0 
0e01 
0204 
0209S 
0026 
0259 
1.205 
1.57 
2208 
2264 
3e26 
3295 
4270 
6038 
10.234 

15205 

20237 

s2e7E 

462487 

62249 


SOUNO 


1466. 
145666 
1466.6 
1466.6 
1467. 
1467.6. 
14686 
1470. 
14736 
14726 
1471. 
1471. 
1471. 
1471. 
1472.6 
1473.6 
1474.6 
1476. 
147Be 
1480. 


DB 


600 


CO 
Gy 
C) 


Gale s2siui pier 


12004 


150035 


LEN PER A LURE: &C 
A 8 le 


REF. NNO. 475"- fon-99¢ 
50-0.0 N 145-0.0 NW 
MO.-3 DAY-24 GMT-19.3 
33 
Te 


C 3 
SALPNIDTG, sO A400 


16 


sis. 


OFFSHORE OCEANCGRAPFY GROUP 


REFERENCE NOe 
POSITION 
RESVETS: OF 


RRES'S 


8) 

10 
20 
30 
50 
75 
100 
i2s 
150 
175 
200 
2255 
250 
300 
400 
500 
600 
800 
1000 
1200 


71S- 2- 

SO0—- Oe0Ns 

STP CAST 

TEMP SAL 
4086 32074 
4284 22074 
4284 322674 
4.33. 32074 
4.269 32%,/5 
4067 Jee, SS 
4259 22074 
5e 02 23%,171 
5219 3371 
5206 33-30 
4291 336833 
4262 33284 
4.40 23,36 
4223 330952 
4.05 34293 
3e86 34e12 
2955 34019 
ae 21 34-2 30 
2290 34.39 
2264 34 eS4 


14S — 


QEPTH 


020W 
248 FOINTS TAKEN FROM ANALOG TRACE 


89 


CATE 24/7 3/75 


GMT 1943 


SIGMA 
T 
25293 
25293 
25493 
25293 
25295 
25295 
25096 
26020 
26266 
26e75 
26078 
26282 
2688 
26293 
27204 
27013 
27021 
27433 
27243 
27250 


SVA 


20826 
20828 
20808 
20868 
20607 
20628 
20609 
184.0 
141.61 
133.20 
12926 
12509 
121-20 
11604 
106069 

9902 

9123 

Blel 

F206 

5607 


DELTA 
D 
020 
0021 
0042 
0e 63 
1204 
1.256 
2208 
2258 
2097 
3e31 
3264 
396 
4e27 
4.86 
52098 
7201 
7095 
9e67 
11.220 
122659 


POT e 
EN 
029 
O06 O1 
0204 
0210 
Oe26& 
0.59 
1.06 
1263 
2218 
2075 
i ie 
4.07 
4.81 
6248 

10243 

15215 

20246 

32263 

46269 

62028 


SOUND 


1467.6 
1457. 
14686 
14586 
14686 
1468.6 
14686 
1471 
14736 
14736 
14726 
14726 
1471. 
1471. 
1472.6 
1473.6 
1474. 
14766 
1478.6 
1480. 


PRESSURE, 


60 


-—2> 
M 
C) 


-——2 
OO 
3) 


2u04 


30035 


32 
SALINI 


TEMPERATURE: 
u 8 


D.-3 DAY-25 GMT-17. 


che: 
Ty 


C 
le 


3 
eA oe 


38 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION  50= 


ip 2= 
DeINs 


RESULTS OF Str CAST 


PRESS TEMP 


0 4255 
10 4.253 
20 4.53 
30 $253 
$0 4054 
@S 4e52 

100 4256 
125 4-255 
1590 4692 
2s 5220 
200 4290 
225 4265 
250 4246 
390 4226 


SAL 


g2e%2 
weate 
se2e?s 
32073 
3273 
S267 
32075 
22e7€ 
33054 
33230 
33082 
33083 
23284 
3328S 


39 
145- 


DEPTH 


0 
10 
20 
30 
50 
73 
39 

124 
149 
174 
199 
eec3 
248 
298 


0 .0W 


Bi 


CATE 25/7 3/75 


GMT 17.23 
123 PCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25294 
25295 
25695 
e595 
25296 
25297 
25297 
25298 
26055 
26073 
262078 
26081 
26484 
26290 


SVA 


20720 
20720 
20604 
20645 
206-5 
20522 
20509 
205e2 
150e9 
134.8 
13063 
12741 
124.4 
118e9 


DELTA 
D 
020 
O22i 
0241 
0e 62 
1.203 
1255 
2206 
2258 
3205 
3240 
3073 
42905 
4.237 
4.97 


POT. 
EN 
020 
02. Ol 
0204 
02.09 
0226 
0259 
1205 
1264 
2e 30 
287 
3051 
42.21 
4.97 
6267 


SOUND 


1466.6 
1466.6 
1466. 
1467. 
1467.6 
1467.6 
14686 
1463-6 
1471. 
14736 
1472.6 
14726 
1471le 
1471. 


DB 


PRESSURE, 


604 


120; 


—s 
©O 
© 


e403 


30035 


32 
SALINI 


SZ 


TEMPERATURE aE 
u 8 le 


NO. 75 - 2 -\40 
0.0 N 145-0.0 NW 
¥.-3 DAY-26 GMT-17.)3 


SiS: & 
i, C700 


16 


35 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50- 


To 2= 
OeONe 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
le) 

100 
les 
rS0 
WE 
200 
phe) 
Zo0 


TEMP 


4-258 


4e Sie) 
4.56 
4456 
4.55 
4252 
4255 
4255 
5el2 
5229 
S200 
4.74 
4251 


SAL 


32072 
32072 
See te 
320 fe 
32072 
wees 
3273 
32073 
323054 
sae 7h 
33282 
33283 
33284 


40 
145- 


CEPTH 


Q 
10 
20 
39 
i 
TS 
$9 

124 
149 
174 
199 
eno 
243 


020W 


92 


DATE 267 377.5 


GMT 1703 
131 PCINTS TAKEN FROM ANALOG TRACE 


SIGNA 
n 
252094 
25254 
206454 
25094 
25-95 
25e95 
25295 
25695 
26253 
26268 
26077 
26289 
26284 


SVA 


20763 
20724 
20705 
20725 
207e¢4 
20647 
20702 
20704 
1S53e1 
138.3 
131.3 
12709 
1250 


DELTA 
D 
020 
0221 
Oe 41 
0262 
1.204 
1.55 
2207 
2059 
325 
3e41 
3074 
4207 
4.238 


POT e 
EN 
029 
0201 
0.204 
0210 
0026 
0259 
1.206 
1265 
2029 
2288 
352 
4622 
4299 


SOUND 


149666 
14556 
14666 
1467e 
1467. 
1467.6 
14686 
14686 
14726 
14736 
1473 6 
14726 
1472.6 


300 


DB 


600 


CO 
ce 
© 


PREOOURE , 


1200 


15005 


LEMPERA T Ure pee 
ul 8 


REF. NO. 75 - 2 - ul 
50-0.0 N 145-0.0 N 

MO.-3 DAY-27 GMT-17.5 
ae 
Pe 


2 3 
SALINITY, 0/00 


ao 


QFFSHORE OCEANCGRAPFY GROUP 


REFERENCE NOe 
POSITIGN ‘S00. 


75- 2- 
OeONs 


RESULTS OF STP CAST 


PRESS FEM 


8) 4284 

10 4232 
20 4282 
5'0 4079 
ye 4254 
“LS 4249 
109 4248 
Lis 4248 
150 4269 
Lo ae yee | 
209 5.20 
2293 4298 
2090 4279 
300 4226 
400 3094 
5090 3279 
600 3059 
890 ge 24 
10090 2e91 
1290 2063 


SAL 


32e72 
age he 
32e72 
B2et 3 
32275 
S32eT€ 
32045 
aae Gt 
33023 
33274 
336481 
wee 
2ae 83 
33289 
342091 
34e11 
34018 
34231 
34038 
34045 


145- 


DEPTH 


9Q 
10 
20 
30 
50 
75 
99 
124 
149 
174 
1s9 
223 
242 
258 
397 
436 
595 
793 
990 
1188 


Oe0W 
243 PCINTS TAKEN FROM ANALOG TRACE 


95 


CATE 27 7"3773 


GMT 17¢5 


SIGMA 
T 
252-91 
26091 
25291 
25093 
25296 
25298 
265098 
25298 
26¢e33 
26 267 
26073 
26077 
262e81 
260590 
27203 
27e12 
270290 
27633 
27042 
27051 


SVA 


20909 
21060 
21001 
209e1 
20603 
20402 
204e9 
204.8 
17126 
140.65 
13464 
1314 
12728 
119e¢i1 
107e1 

9942 

9208 

8029 

T7302 

6509 


DELTA 


D 
0-0 
0e21 
9242 
0263 
1205 
1.56 
2207 
2258 
3208 
3246 
3680 
4e13 
4246 
5298 
6029 
7e22 
3218 
9299 
11.243 
12e82 


POT e 
EN 
020 
0201 
0204 
0210 
O«27 
0259 
1205 
1264 
2033 
2296 
3-61 
4.33 
Ses 
6285 

10e83 

15-53 

202828 

33014 

47218 

62265 


SOUND 


1467. 
1467. 
144686 
14686 
1467. 
1467. 
1467. 
1468.6 
14706 
14736 
1474. 
14736 
1472.6 
1471. 
14726 
14736 
1474.6 
147606 
147836 
14806 


96 


EMRE DORE 2a 
: 8 be 


0 16 
0 
300 
6004 
bi 
fe Gi 
i) 
fe 
WOU REF NING. 79S5-- #2--hu2 
QW 
S0-0.0 N 145-0.0 N 
Le00; MO.-3 DAY-28 GMT-17.3 
90035 5 55 3 a5 
SALE RNTTY, Goveo 


AFESHORE OCEANCGRAPEY GROUP 


REFERENCE 
POSITION 


NOe 
§SO- 


76= 2- 
Oe ON 


RESULTS CF STP CAST 


PRESS 


0 

10 
20 
30 
590 
73 
100 
125 
150 
1.75 
2090 
225 
250 
309 
490 
590 
699 
BO9 
1090 
1290 


SAL 


32073 
22074 
322074 
32ef3 
32074 
Sweets 
S2e75 
Beets 
33671 
33230 
33682 
33283 
33e8€ 
33091 
34202 
34ell 
34219 
34530 
34239 
34246 


42 
145- 


DEPTH 


124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
733 
990 
1188 


02eOW 


oT 


DATE 28/ 3/75 


GMT 1763 
258 PCINTS TAKEN FROM ANALOG TRACE 


SIGMA 
a 
25290 
25e91 
25091 
25e93 
25296 
25298 
25298 
26205 
26266 
26074 
260279 
262383 
26086 
26092 
27203 
27013 
27e21 
272 34 
27043 
27251 


SVA 


21008 
21023 
21004 
20807 
20662 
20426 
20407 
19820 
140e4 
13326 
128e5 
12564 
122e2 
117e2 
10726 

9123 

BOe7 

F2e2 

6504 


DELTA 
D 

020 
Oe21 
0242 
0263 
1205 
1256 
2e07 
2258 
2298 
3032 
3265 
3097 
4228 
4.88 
6200 
720% 
7299 
9270 

11¢23 

122660 


POT e 
EN 
0290 
omer | 
0204 
0210 
Oe27 
0259 
1205 
1263 
2019 
2e76 
3238 
4207 
4.82 
62590 

10250 

15224 

20257 

3278 

46.270 

62e11 


SOUND 


14686 
14686 
1468.6 
1467.6 


1467. 


1467e 
1467.6 
1468.6 
1472 
14736 
14726 
1471. 
1471. 
1471.6 
14726 
14736 
1474. 
1476.0 
14786 
1480.6 


DB 


600; 


CO 
eS 
= 


PRESSURE, 


1200 


15005 


OR hg 2A aa a ahs il 2 
Lh 8 le 


REP e NOs 7S = . “2 ses 
00-0.0 N 145-0.0 W 


MO.-3 DAT=2e9S GMT=l7e3 


32 -:s ee 
SALINITY, 0/00 


16 


de) 


OFFSHORE 
REFERENCE NOe 
POSITION 50= 


QOCEANCGRAPKFY GROUP 


75= 2= 
Oe ONe 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
ou 
75 
100 
Les 
150 
Midag 
200 
225 
200 
300 
400 
5¢c0 
690 
8090 
1000 
1200 


TEMP 


4291 
4290 
4690 
4090 
4279 
4262 
42658 
4265 
4263 


5.35 


$218 
4296 
4074 
4233 
3094 
3278 
3057 
Je22 
2287 
2253 


SAL 


22072 
32072 
32072 
32073 
J32ef2 
32073 
32074 
22074 
22483 
33066 
33281 
33082 
23283 
332990 
34200 
34e13 
34620 
34e32 
34.39 
34045 


43 
145=< 


DEPTH 


Q 
10 
20 


“a 


~~ 


50 
78 
99 
124 
149 
174 
is9 
2238 
248 
298 
397 
496 
$95 
793 
$90 
1188 


02e0W 
241 POINTS TAKEN FROM ANALOG TRACE 


a2 


DATE 29/7 3/75 


GMT 1763 


SIGMA 
T 
25290 
25091 
25091 
25291 
25292 
25294 
25295 
25295 
26062 
26260 
26074 
26077 
26280 
26290 
27202 
272014 
27e22 
27034 
27243 
27250 


SVA 


210¢6 
210e9 
21009 
21003 
21001 
20707 
20708 
2077 
201¢0 
147.290 
13461 
13122 
12822 
118.9 
10890 
9728 
Diel 
B02 9 
72029 
6661 


DELTA 
O 
020 
Oe21 
0042 
0263 
1205 
1.57 
2009 
2081 
de 13 
32055 
3099 
$023 
4e55 
5e18 
6e31 
7234 
B8e28 
9299 
11.250 
12288 


POT e 
EN 
0.0 
0201 
0204 
0210 
0227 
0260 
1206 
1.266 
2238 
3207 
3074 
5024 
6099 

11.201 

15.73 

21.02 

33214 

46.99 

62243 


SOUND 


1468.6 
1468.6 
1468.6 
1468.6 
1468.6 
1468.6 
1468. 
1469.6 
1469. 
14746 
14736 
14736 
1472.6 
1472.6 
14726 
1473 
1474. 
14766 
14786 
1480. 


CO 
Gi 
© 


Poe oo URE 


1200 


15005 


TEMPERATURES @ 
u Orisa a oie lia 


Roe. NG se 5 = 


90-0.0N 


e - 44 


145-0.0 W 


MO.-3 DAY-30 GMT-15.0 


ae 


SALINI 


33 
ye 


S: 
O00 


39 


IOk 


OFFSHORE OCEANCGRAPHY GROUP 

REFERENCE NO e™? S—" 2=° 44 CATE 30/7 3/775 

POSITION SO- O6eONse 145- 0608 GMT 15¢0 

RESULTS CF STP CAST 186 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

T D EN 

@) Se eS 22274 6] 25e91 210e6 020 020 

10 5205 32073 10 25090 21167 Oo2i O2eO0l 
20 5203 22074 20 25291 21009 0042 0204 
30 5004 see 3 30 25290 71128 0263 0210 
50 4267 S2ee 3 50 25294 20861 1205 0027 
1 4e62 32074 75 26eS5 20629 1657 0260 
100 4048 22074 99 25e¢97 205028 2209 1206 
Zs 4243 22076 124 25eS9 20346 2060 1265 
159 5028 33e€5 149 260260 14667 3203 2025 
175 5298 33082 174 26276 13220 3238 2082 
290 4e70 33282 199 26280 12726 3e79 3244 
225 4236 33084 225 26283 12622 4201 4211 
250 4239 23086 248 26286 12261 4232 4.86 
300 4218 33092 298 26293 115.28 4292 6.253 
409 3692 34.203 397 27205 10546 6202 1046 
5090 2e72 34213 496 z7eo15S 96.8 7203 15208 
600 3254 34e21 $s$5 27023 8909 7037 20231 
800 2017 34.32 733 27235 T7903 9265 322a29 
1000 2091 34e36 990 27043 72268 11617 462138 
1200 2066 34.44 1188 27250 6603 1256 6182 


SOUND 


14686 
14686 
14636 
14596 
1467-6 
14686 
1467e 
14686 
14736 
1473.6 
1471. 
1471le 
L471 6 
1471. 
14726 
14736 
1474.6 
14766 
14786 
14806 


TEMPERA LURE, 566 
8 lee 


0 16 
0 
300 
“600 
w 
hae 
7) 
3s 
wiI00: BER. ING. 75 ~ G2 ete 
OW 
| U9-U9.0 N 142-U40.0 NW 
‘sama: M0.-3 DAY-31 GMI-0..S 
P0035 5 ae: 35 
SALINITY, 0/00 


QFFSHORE OCEANCGRAPFY GROUP 
REFERENCE NOe 75= 2= 45 


POSITION 49=4Ge60Ns 142-40.20W 


103 


CATE 317’ 3775 


GMT 


005 


RESULTS OF STP CAST 262 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH 
0) €250 2245S Q 

19 5049 32059 10 
20 £2438 32e7C 20 
30 $046 320/76 30 
59 S243 3270 <6 ®) 
Ta Ee4l act 3 75 
100 S231 32071 $9 
Len §e31 Ges ve 124 
21390 50356 3326S 149 
17S 5221 33082 174 
200 4296 33284 199 
225 4.77 33234 ae | 
250 42690 2308€ 248 
300 4.36 33291 298 
490 4001 3492 397 
5090 3282 24613 496 
6CO 3259 34229 $$5 
800 3220 34e31 Veo es) 
1000 2e91 34639 G90 


1290 2064 34045 1188 


SIGMA 
Bf 
25281 
25082 
25282 
25283 
25283 
252484 
Zoe 
2586 
26262 
26274 
26279 
26081 
2€284 
2E691 
27203 
27214 
27e2il 
27034 
27243 
27250 


SVA 


21962 
21965 
21828 
215¢e6 
21864 
21708 
21609 
216¢3 
144.6 
1335 
12964 
127¢5 
12464 
116e5 
10706 

G1e3 

B0e3 

T2e2 

6623 


DELTA 
0 
020 
Oe22 
0244 
Oe 66 
109 
1264 
2018 
2e72 
3017 
3251 
3084 
4e17 
4.248 
Se 09 
6022 
7224 
8019 


9289 


11241 
12.79 


POT. 
EN 
020 
Oe 01 
0204 
Oe 10 
0228 
0263 
lell 
lets 
Sens 
2e92 
oe 3o 
4e25 
5091 
6e71 

10272 

15¢4i 

20274 

32284 

46272 

62216 


SOUND 


14706 
14706 
14706 
14706 
1471le 
1471 
1471le 
1471. 
1473.6 
14736 
14736 
14726 
14726 
14726 
14726 
14736 
1474.6 
1476.6 
1478.6 
1430 


OD 


Sha > 


HH 00 
88 «0 
OOe! 
PDeT 


6les / 


S¥s8/} 
Shot | 
leet 
SB 4k 
Vin 
Bae 
O0 of 


658 


ae 
er,s 
en), 
Ihe! 


eq. 
; 


“Soh te 
8 a 7% 


+ song 
af i- 


fl , 
jp eeBis 


J 6 . 
ceo 


A. : 


oe . 


>s 
o, é 
Pe on 


Yo he ee 4s 
“a . hea - 


a 
- 


BATHYTHERMOGRAPH OBSERVATIONS 
(P-75-2) 


106 


BATHYTHERMOGRAPH OBSERVATIONS 


This section includes all BT's taken on Line P outbound and inbound, 
and one a day on Station P. 


Although BT's at Station P were taken every three hours, only the one 
taken at 1800 GMT has been shown. 


Weather conditions on Line P sometimes force the cancellation of a ET; 
in that case an XBT was taken. These XBT's are shown following the BT's. 


EXPLANATION OF HEADINGS 


Example: 0030 / 13-04-74 
48° 34' N. 


T2503 One We 


0030 = Time in GMT 


13 = Day 
04 = Month 
74 = Year 


48° 34' N. = Latitude 


125° (30' W. = Longitude 


107 


0020 / 15-02-75 0215 / 15-02-75 
43°" (BBS" Ns AO” SSB Ne 
1262" S22" Wa P20 OU; iW 


0430 / 15-02-75 1630 / 15-02-75 


46°" 42°" N? OE ee 
126° 40' W. 130° 40" WwW: 


1400 / 16-02-75 
AGE” 22" Ne 
Eso 40°" W. 


108 


1500 / 20-02-75 
50°2064 WN. 
144° 49' W. 


1800 / 22-02-75 
49° 2b8 "\ Ny 
145°, .06 “o We 


1800 / 25-02-75 
Bo SEIN, 
ee OL iW 


1800 / 21-02-75 
OP cOl) "ND, 
145° 00' W. 


1800 / 23-02-75 
506-00 '\NG 
144°) S2" ewe 


1800 / 26-02-75 
5.0: 057" WN 
145° 105" ap. 


109 


1800 /,:27-02-75 1800° /; 28-02-75 
D0: :0'1,", »Ni. 50:°- .01s'4 Ni 
L45° 05)" W. 14a Si) Wr 


1800 ./;-01-03-75 1800) .4,,02-03-75 
4£9,°, 59," Ni. 49, 5 73'4 Ne. 
145°. 02"-W. 145° 04' W. 


1800 \7.03-03-75 1860) 4 ,04-03—75 
>0)% 04", .N. 50% ,0.3is .N. 
145° O01’ W. 144° 55' W. 


110 


1800 / 05-03-75 1800 / 06-03-75 
Ue ny yo eI 
Te. LU Le eens Pe Oey Tews 


1800 / 07-03-75 1800 / 08-03-75 
S020 (aN 49° 58' N. 
145° 00' Ww. 144° 52' w. 


abi, 


1800 / 09-03-75 1800 / 10-03-75 
Oe PA Bo U8 aE Rag ds Re, yt 
ee ee 144° 58' W. 


i le 


180077. >1b-03=75 118.005 /2 1 2-08675 
50SV0.0MCN. 50°, @O1¢oN. 
145° 00' W. 144° 59' W. 


LoO00~%¢ L6-O8e75 £8 0.0. feel k= O3-07.5 
5087 00d aN. 2) oa) Cla ZN 
144°, 574. W. 1A5 <0 Caw. 


wi ig al fo 4 el eS alt T800" 7 24-0375 
a9 5 ae 49° 54' N. 
144° 46' W. 144° 58' W. 


Li2 


1800¥//> 255034575 T8004 £26-038475 
50° 04' N. 50.7 903,5eN. 
144° 58' W. W4490532sW. 


Teap 07 2703875 1800°728-03=75 
50° 03' N. 49° 56' N. 
144° 56' Ww. 145° 02' Ww. 


1800/7.229403-75 LS. 04 3203-75 
50° Ol' N. 49° 59' N. 
144° 55' w. 145° 00' W. 


Lis 


2030 / 30-03-75 0000 / 31-03-75 
ADF 53° N. 429° 49" Ns 
1467 40” W. 142° 40' wW. 


300 


1 S00 


114 


TEMPERATURE, C 
Y 3 iO 


REE. NO. 75 = esp 40 


U9-5.0 N 131-40.0 W 


M0.-e ORT-15 GHT-26.3 


115 


OFFSHORE OCEANOGRAPHY | | 
REFERENCE NOs 75- 2= 5 DATE 157. 2775 


POSITION 49=-050e0N 131-4020W GMT 20¢3 
RESULTS OF XBT CAST 51 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 7el2 144 6037 ant 4.79 
17 7el2 146 6032 282 4.79 
40 ete 150 6032 285 490 
66 Rez. 161 6032 290 4.79 
88 7207 164 6021 304 4263 
102 7e12 167 6205 315 4057 
105 6080 17.7 5083 322 4057 
£10 6075 188 5.61 325 4057 
113 6085 193 5250 364 435 
116 6069 200 5245 406 4024 
133 6042 204 5056 409 4218 
123 5042 208 5250 446 4207 
125 6 042 212 5239 469 3096 
127 6059 214 5-56 
132 6 e064 218 5045 
135 6059 224 5e28 


142 6 048 eat 5001 


300 


13500 


Mei or pw ere ae 
U 8 ye 


REF. NO. 75 - 2-6 


4U9-13.0 N 133-40.0 W 


MO.-2 DAY-16 GMT-5.5 


117 


OFFSHORE OCEANOGRAPHY 


REFERENCE NOoe 75- ?- 6 DATE 16/7 2/75 

POSITION 49-13-e0N 1233-4020W GMT 0565 

RESULTS OF XBT CAST S52 PCINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 

q 62096 147 5294 241 5039 

22 6 296 153 5299 246 5239 
71 60696 161 6210 249 523 
35 6096 166 6021 257 5212 
103 6 096 172 6026 261 5.01 
105 6280 179 6026 272 4296 
109 6010 183 6010 277 4.85 
113 5072 192 5.88 297 4074 
118 5061 201 5.83 332 4646 
122 5 056 203 5.72 378 4e 24 
124 5.56 208 5056 432 4013 
i?7 5 88 220 5250 473 3296 
130 5077 227 5045 526 3291 
122 5072 229 5250 580 3280 
134 5077 232 5072 628 3.63 
138 6205 235 5256 705 3046 
140 6205 239 5250 740 3046 


145 52094 


300 


1a 80 


astalated ages inten ad 
Y 8 le 


REF. NG. #7 = eel 


U9-16.0 N 134-40.0 W 


MO.-e DAT-16 GMT-1033 


119° 


OFFSHORE OCEANIJGRAPHY 


REFERENCE NOs 75- a> % DATE; 16/7 2/775 
POSITION 49-18.490K 134-40.0W GMT 103 
RESULTS OF XBT CAST 34 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
a 6042 146 5e 83 271 4279 
16 6e42 148 5e72 27S 4268 
22 6037 160 5067 a0 4263 
30 6 e442 171 5256 Sp Ly 4e41 
56 6042 187 53045 Re SE 4.230 
&6 6042 188 5e39 369 4213 
re? 5e42 196 S023 421 40907 
121 e42 202 5018 464 4202 
ye 6 e26 23 5207 529 3280 
1 So? 6010 252 5201 598 3263 
139 5099 eve 4.2835 669 3eS2 


143 5099 


300 


1500 


TEMPERATURE, C 
u 8 12 


REA. NOt. 7h. wea s 
U9-26.0 N 136-40.0 W 


MO.-2 DAY-16 GMT-17.0 


die, 


OFFSHORE OCEANOGRAPHY ’ | 
REFERENCE NOe 75- 2- 9 DATE 16/ 2/75 


POSITION 49=-264e0N 136-40¢0W GMT 1720 
RESULTS OF XBT CAST 37 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 6205 139 5034 S10 4041 
= 6005 142 5e45 314 4-30 
21 6005 146 3045 324 4.224 
er 5e99 148 5256 336 4218 
32 6205 154 5245S t= e500 4007 
66 6205 173 5045 390 3096 
97 6005 193 5045 1 458 385 
Ne) 6205 216 Sel2 511 3074 
120 5288 242 4.79 571 3657 
2S Se72 270 4263 627 3e 46 
126 5067 286 4057 674 3e29 
129 5e45 293 4246 745 318 


134 3034 


300 


1500 


TEMPERATURE, C 
y 8 fe 


REF. NO. 75 - 2- 11 


U9-40.0 N 139-40.0 W 


MO.-2 DAY-17 GMT-3.0 


123 


OFFSHORE OCEANOGRAPHY 


REFERENCE NOs 75= 2= 11 DATE Es 2/75 
POSITION 49=404e0N 139-40.0W GMT 03¢0 
RESULTS OF XAT CAST 29 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
he 5094 157 5023 315 
10 5088 Léa 5e28 317 
60 583 172 5034 “toed. 
10S 5083 185 5018 354 
125 5083 eld 5e01 358 
13s 5e?2 226 4e79 379 
142 5067 247 4074 425 
146 5039 250 4263 486 
147 5034 ar? 4252 oe Fe) 


Wn 5028 293 4e41 


TRACE 


TEMP 


4235 
4230 
4224 
4218 
4013 
4.202 
3096 
3285 
3268 


31 9)16. 


108 


TEMPERGILURE, oo 
u 8 ale 16 


REF. NG. 73 = 9 2 = 12 


Y9-H1.0 N 140-40.0 W 


MO.-2 DAY-17 GMT-5.8 


125 


OFFSHORE OCS ANDIGRAPHY 


REFERENCE NOe 75- 2=— 12 DATE 17/7 2/75 
POSITION 49-414¢0N 140-4020W GMT 0508 
RESUETS OF LY XBT- CAST 25 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 5077 i$3 5028 244 4257 
er Se/77 162 5034 272 4e41 
72 Se77 77 5e18 294 4235 
104 5077 199 52001 298 4e24 
124 Diary t 207 4290 Ste 4218 
126 Serie 2290 4290 347 4213 
131 50657 224 4e79 365 4207 
134 5045 243 4268 386 3096 


144 Se 34 


300 


1500 


TEMPERATURE, C 
u 8 he: 


REP NG. 7S = er ie 


U9-53.0 N 143-40.0 W 


MO.-2 DAY-17 GMT-1995 


rer 


OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75—= 2= 14 DATE 177 2/75 
POSITION 49-S30e0N 143=400e0W GMT 1965 
RosuULt'S UF AST “CAST 32 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
9 5eC7 160 4074 315 3091 
n2 5001 5 fim 4263 396 30 74 
47 5eO1 190 4.57 401 380 
39 501 198 4246 406 3074 
P14 5eOl 219 $230 453 3068 
Li 5e01 220 42630 519 3263 
ie2}i 5007 229 4024 546 3057 
L295 42396 Zo 4218 603 3046 
126 4285 2358 4213 665 3635 
128 4074 279 4202 742 3029 
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LZg 


OFFSHORE OCEANOGR APHY 


REFERENCE NOe 75—- 2= 15 DATE 18/4277 5 
POSITION 49-57¢e0N 144-17.0W GMT 00e0 
RESULTS OF XBT CAST 19 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 4.79 140 4279 233 4e 35 
11 4268 147 490 243 4039 
16 4268 133 5291 259 4218 
60 4.263 re 4296 278 4202 
102 4068 188 4.68 Jen 3091 
we 3 4268 205 4052 362 a = he) 


127 4079 


650 


2u04 
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u 8 12 


REF Y NO. 75 - en == ff 


U9-58.0 N 145-26.0 W 


MO/..-2 DAY-19 GMT-22.0 


13d 


OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75—- 2- 17 DATE 197 2/75 
POSITION 49-584 9ON 145-26¢0w GMT 22¢0 
RESULTS OF XST CAST 23 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 550 173 5e28 Sen 496 
18 5045 176 5045 229 4279 
60 32045 183 5e590 fee Re) 4290 
1 82 550 186 $045 243 4.79 
139 9045 Laz Se 34 249 4258 
i141 5034 198 5018 254 4057 
144 3028 Zine 5el2 262 4052 


168 3028 224 5007 
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13500 


FEM EEA WORE, CC 
u 8 We 


HEE NNO. f75e— CPEs 


90-0.0 N 14%5-31.0 W 


MOsceUDAT SII GNlSese0 
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OFFSHORE OCEANYIGRAPHY 


REFERENCE NOs 75- 2= 18 DATE 197 2/75 
PONSITICN 50-0060N 145-31.0W GMT 23640 
RESULTS OF XBT CAST 39 POINTS TAKEN FROM ANALCG TRACE 
DEPTH TEMP DEP TA TEMP DEPTH TEMP 
= 53050 191 5018 265 4246 
9 5e45S 202 5001 281 4.35 
40 9039 205 4296 316 4013 
63 5045 209 53007 326 4202 
74 5e39 214 5007 345 4202 
102 5e4S cai led 4296 oT9 3291 
118 3045 226 479 419 3285 
Nas i 5045 ie 4.79 485 3080 
149 $059 246 4674 540 3268 
145 5e45 Aoi | 4285 S71 3263 
147 5e28 254 4285 612 oe oe 
163 53 e028 eda 4279 690 3e35 


176 3028 261 4268 740 3024 


3004 


13500 


BMV Baur, (Gs 
uh 8 lie 


REReiNGs, for - alg 


Y9-56.0 N 145-35.0 W 


MO.-2 DAY-20 GMT-0.0 


Sd 


JFFSHORE OCE ANDGRAPHY 


REFERENCE NOe 75—= 2= 19 DATE 20¥! 27/75 
POSITION 49~-58.20N 145-356. 0w GMT 9029 
Reawuui OF Mea CAST 36 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 9045 195 40990 anit 4. 30 
28a SeI39 199 4.285 278 430 
60 5039 207 4285 28:2 4635 
pas 53045 4) OE 4e85 286 4035 
120 Sendd 220 4o74 288 4230 
136 3045 221 4257 293 4218 
139 5039 243 4252 a0 3 4213 
144 De23 251 4268 S15 4207 
154 a a aa 4263 322 4002 
Lés 5023 aos 4057 335 309! 
ae 5007 265 4045 a fie 24,69 


192 5SeOl 268 4235 393 380 
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1500) 


136 


EEN Ee Die, EC 
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HEE .NWNG. 7725=— e=-1 30 


U9-58.0 N 145-27.0 W 


MO.-2 DAY-20 GMT-1.0 
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OFFSHORE OCEANDGRAPHY 


REFERENCE NOs 75- 2= 20 DATE 207 2/775 
POSITION 49-58. ON 145-27.0W GMT 0120 
RESULTS OF KET -caAsT 34 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 5045 205 5007 304 4013 
38 53045 212 52001 319 4013 
79 5045 214 42095 345 3096 
123 5e45S rode 4296 381 309! 
Lov 5 045 mia) 4.79 418 385 
139 3250 245 4.79 4659 30 74 
143 5e50 260 4e74 515 3268 
147 5e28 265 4241 562 3e57 
159 5028 267 4052 622 3041 
169 5234 ers 4241 676 3e29 
174 So Wed o | 278 4235 Lae 3218 


184 5e18 


3004 
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FEMPERRIURE, © 
e 8 ie 16 


REF. (NG 25 °— a> jal 
90-5.0 N 144-58.0 W 


MO.-2 OAY-20 GMT-1.0 


iY 


OFFSHORE OCEANOGRAPHY 


RETESCNCE NO’e 75% 2= 21 DATE 20/7 2/75 
POSITION SO-05e0N 144-58. 0w GMT 0120 
RESULTS OF XS8T CAST 27 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4a 5039 186 5eO1 312 4e13 
a 5024 196 4279 BS I 4202 
49 3034 214 4.268 388 3285 
80 5034 232 4252 435 3280 
110 5234 248 4246 498 3258 
Lo 5034 256 4230 559 3eS7 
142 5e28 Cat is) 4230 612 3652 
bles eg ~eLo a he 4230 Sor 3e 41 


Prt Sel2 280 4013 740 3024 
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TEMPERATURE, C 
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MEPs NOs 7S = eo = se 


U9-55.0 N 14H-52.0 W 


MO.=e DAT=e3 GAT=6.0 


141 


OFFSHORE OCEANOGRAPHY 


REFERENCE NOs 75= 2= 32 DATE £37 2/775 
POSITION %9=554e0N 144=-52.0w GMT 0020 
RESULTS OF XBT CAST 33 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 5018 137 3001 270 4— 35 
19 Sel2 144 53eO1 235 4-30 
76 Sel2 146 5e12 300 4.18 
102 Sel2 Lea 5e23 308 4218 
104 5007 168 $018 335 4202 
106 5007 181 5e18 389 3091 
120 3eO1 192 5007 465 3e 74 
124 4090 rae 490 540 3263 
128 479 eié 4.79 586 3057 
132 4295 229 4263 649 335 


136 4.96 242 4252 740 3024 
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TEMPERATURE, C 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75—= 2-162 DATE 14/ 3/775 

POSITICN 49-59.0N 145-14-0W GMT 0020 

RESULTS OF X8T CAST 34 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
oe 5023 99 4257 162 5023 
Le | 5018 104 4252 164 5e 34 
23 5018 106 4241 182 Se23 
ce 4 5e23 114 4635 2900 4290 
40 3034 117 4.74 eee 4268 
De Deere 122 4.79 246 4252 
€5 5e23 124 5007 274 4e41 
74 $018 128 5028 287 4.35 
76 5e1 139 5Se23 2S 4224 
84 5001 135 5028 310 4230 
89 4.35 1583 3034 324 4218 


95 4074 


60 
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300 


TEMPERATURE, C 
u 8 12 


Row. ING. iho = e = aoe 


90-0.0 N 145-0.0 W 
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OFFSHORE ICE ANIGR APHY - 
REFERENCE Ne 75- —=1 oe DATE 15/7 3775 


POSITION S0-004e«9N 145-0020Ww GMT 0020 

RESULTS OF XBT CAST 23 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 5007 94 4041 142 Sel2 
8 4296 103 4041 159 Sel2 
39 42396 109 4041 156 Sele 
63 4eS6 114 4046 : Uy oa 5el2 
74 4.90 118 4263 Lore Se 07 
1 4285 123 4.85 188 42a5 
B84 4% —e74 12s 5eO1 203 4.68 


90 4046 1346 5007 


1500 
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MO.-3 DAY-24 GMT-0.0 
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OFFSHORE OCEANOGRAPHY —— 
REFERENCE NOe 75- 2-187 DATE 24/ 3/775 


POSITICN 49-58e0N 144-59.0w GMT 000 
RESLLTS OF XBT CAST 28 FOINTS TAKEN FPOM ANALOG TRACE 
OTPTH TEMP DEPTH TEMP DEPTH TEMP 
5 457 Lé5 5007 248 4035 
Q 4052 166 4090 276 4-30 
32 4052 163 4e85 238 oP ha! 
101 4052 177 4685 327 4.07 
138 4646 193 4085 386 Sed! 
146 4e82 204 4.85 489 3-80 
150 4052 208 4068 584 3.57 | 
163 4e74 221 4657 667 3041 
156 4.96 240 4046 739 3024 


158 5207 


300 


13500 


TEMPERATURE, C 
u 8 12 
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U9-H1.0 N 140-U0.0 W 


MO.-3 DAY-31 GMT-6.3 
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OFFSHORE OCEANDGR APHY 


REFERENCE NGe 75- 2-242 DATE. Si S775 

POSITION 49-41,.0N 140-40 .0w GMT 9663 

RESULTS OF XBT CAST 30 FOINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEP TH TEMP 
4 Se72 Bo) Sel2 235 4263 
9 5061 122 Sel2 260 4041 
Ne) 5056 tan 321 279 4-230 
45 5e56 ce 5007 Bee, 4.207 
Si ‘5 eS0 140 S$e12 368 3096 
62 5039 147 5e 34 427 3085 
68 3e39 167 Secs 488 3074 
va 5028 191 Se12 341 3257 
74 Sime o 218 4085 62a 3041 


95 5e18 234 4.74 739 3224 
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TEMPERATURE, C 
u 8 12 


ROP NUS por = ae = Als 
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MO.-3 DAT-31 GMT-11.8 


od 


OFFSHORE OCE AND GRAPHY — 
REFERENCE NOs 75- e=- 243 DATE T21/. 3775 


POSITION 49=-34.9N 138-40.0W GMT 1108 
RESULTS OF XBT CAST 40 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP NETH TEMP 
4 5061 129 5023 248 Se 
9 5045 123 5239 259 a 2 
27 5045 126 5234 262 4062 
41 5045 ine. 5234 278 4e57 
50 5-23 144 5045 282 4041 
61 Set? ize 5239 332 4.138 
78 5012 175 5228 377 4-02 
93 Se12 178 5.39 435 6p 
98 5404 198 5018 497 3280 
100 5.07 214 5001 553 3.63 
103 5 e01 231 4296 616 3052 
108 5.01 235 a.79 542 32456 
Vit 5e12 239 4090 730 3229 


116 3eC7 


300 
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OFFSHORE OCEANDT GRAPHY | etmnygeremnestte 
REFERENCE NOe 75= 2=246 DATE 317 3775 


POSITION 49=2640N 136=-4020w GMT 1703 
RESULTS OF XBT CAST 30 POINTS TAKEN FROM ANALOG TRACE 
OEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 e194 124 §e21 178 5010 
24 3099 129 6205 190 5099 
vo 5039 E35 6205 1398 $e 88 
&§& 5088 139 6015 298 S77 
73 5083 1421 6037 eat Se61 
7S 5094 144 6053 234 5°56 
78 6015 ES 6064 256 5e 39 
90 6032 163 6059 279 5028 
103 6026 169 6048 299 5018 


116 6e26 6e21 Be 5207 


300 


1500 


154 
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OFFSHORE OCE ANIGRAPHY 


REFERENCE NOe 75- 2-245 DATE O17 4/75 
POSITION 49-1760N 134=-40.0W GMT ©0060 
RESULTS OF XBT CAST 30 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
5 624A 131 $283 293 4646 
9 e337 iay 9072 Tg 4e 4] 
20 6026 146 5e61 oer 4.30 
49 6 e026 VEZ 5056 269 4218 
va 6021 iWrard 5050 498 4.07 
Ba 6015 181 3045 458 3e91 
100 6015 199 5034 506 3285 
104 e210 214 S018 Rigs) 3068 
118 e010 236 4230 Ps 8652 


125 6205 261 4268 742 3035 


300 
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Y9-10.0 N 132-40.0 W 


M0.-4 DAY-1 GMT-7.0 
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QFFSHORE OCE ANN GRAPHY 


REFERENCE NOe 75- 2-246 DATE O1/ 4775 
POSITION 49=-102¢€9N 132—-4020W GMT 0720 
RESULTS OF XBT CAST 43 POINTS TAKEN FROM ANALOG TRACE 
NE PTH TEMP QEPTH TEMP DFPTH TEMP 
3 6 248 175 5288 317 5207 
9 Hei? 182 5283 331 5207 
47 60237 187 5299 340 4e90 
69 6037 197 5299 356 474 
73 5032 202 5-88 377 4.68 
34 6032 205 5261 404 4257 
89 4.42 2C7 50556 440 4241 
107 6e42 210 Sef2 471 4.235 
145 6048 219 5072 515 4024 
129° 6048 224 5239 555 4.02 
137 6237 239 5218 615 3291 
146 6026 246 5223 620 3074 
147 6010 290 5013 659 3« 63 
1595 6205 306 5013 739 3046 


bés 5094 
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1500 
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U9-2.0 N 130-40.0 W 


MO.-4“ DAY-1 GMT-13.3 
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OFFSHORE OCEANOGRAPHY - 


REFERENCE NOe 75= 2-247 DATE O17 4/75 
POSITION 49-020e0N 130-40.0W GMT 1363 
RESULTS OF XBT CAST 26 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
4 72007 186 6275 396 
8 6096 2C6 6259 443 
37 6 e396 225 6e42 472 
67 6091 255 6015 529 
100 6 085 286 5.83 §82 
123 6085 298 524? 527 
138 6eS6 314 $245 670 
167 6091 334 $039 744 


183 6285 a5 5e18 
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300 
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PoMP ERAT Unies. aC 
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REF. NO. 75 - e - 2s 
Y8-51.0 N 128-40.0 W 


MO.-4 DAY-1 GMT-19.5 


16 


161 


OFFSHORE OCEANOGRAPHY > nd nn 
REFERENCE NOe 75=- 2-248 _ DATE O17 4775 


POSITION 48-5142e0N 128-40.0W GMT 19¢5 
PESULTS OF XBT CAST 29 POINTS TAKEN FROM ANALOG 
D=ZPTH TEMP DEPTH TEMP DEPTH 
=) 7el2 LS? 6021 387 
16 7eOl 183 5094 397 
av HeD91 as i | 5072 414 
55 091 248 5050 462 
é5 7001 280 5e28 $26 
TS 7201 291 2639 Ecaies 
B9 6096 301 53050 est 
101 091 oe? 50 34 635 
111 5e8S 343 5018 742 


129 6e59 370 Sel2 
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se O07 
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4257 
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MO.-4 DAY-1 GMT-22.8 
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JFFSHORE OCEANOGRAPHY 
REFERENCE NOs 75=- 2-249 DATE O17 4/75 


POSITION 48 -46.2)9N 127=-4020W GMT 22¢8 
RESULTS OF XBT CAST 445 POINTS TAKEN FROM ANALOG TRACE 
DEP TtH TEMP DEPTH TEMP DEPTH TEMP 
4 7018 140 7618 315 5039 
9 7097 154 7291 329 5028 
20 7007 168 6285 Be 5023 
44 7201 179 6454 343 5018 
64 6296 186 6264 256 5el2 
78 6096 203 6026 360 5212 
B4 7097 209 6015 365 521 
90 7018 224 5299 378 or me | 
94 Tel2 231 5294 392 4230 
og 7028 230 5.288 422 - 474 
101 7039 241 5288 452 4068 
1903 aro b=) 246 5e72 Sis 4246 
196 7065 255 5267 601 4230 
114 7268S 271 5-261 675 4202 


119 7030 292 5050 742 3685 
ize 7034 
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OFFSHORE OCF ANOGR APHY tina As ; 
REFERENCE NOe 75= 2-250 DATE 02/7 4/75 


POSITION 48=-4240N 126-40. 0W GMT 02¢5 
RISULTS OF XBT CAST 47 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 7065 109 7034 280 5077 
13 7060 116 7018 313 5061 
19 7085S 138 7eOl 346 5039 
28 7e65 151 7291 379 5e28 
a7 7265 160 7oOl 415 5091 
43 7055 163 7el2 460 4285 
46 7260 168 7091 / 496 474 
49 7e55 184 6075 505 4063 
a3 7e50 192 6048 548 4246 
60 7055 ame 6048 ote 4e 41 
73 7044 225 6026 606 4024 
76 7034 241 6026 Ser 42018 
84 7044 247 6205 663 403090 
95 7e39 261 62905 699 4013 
101 7239 267 5088 740 3096 


.105 7044 278 5083 
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MO.-4 DAY-e2 GMT-4.5 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75 2-251 DATE O2@/ 4/75 

POSITION 48-3820N 126-00 .0W GMT 04.65 

RESULTS OF XBT CAST 17 POINTS TAKEN FROM ANALOG TRACE 

= PTH TEMP DEPTH TEMP DEPTH TEMP 
4 7260 46 7260 99 7260 
13 7255 49 7e7l 103 72 34 
18 7289 é2 7297 106 7007 
24 7255 yi | 8208 112 6e80 
34 7058 B82 8203 119 6075 


39 7250 92 72087 
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MO.-4 DAY-e2 GMT-6.0 


169 


OFFSHORE OCEANOGRAPHY 


REFERENCE NO» 75- 2-282 DATE O27 4/75 
POSITIGN 48-332e0N 125-32.0W GMT 0660 
RESULTS OF XBT CAST 12 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
EE 8208 70 B8e1l3 96 7065 
16 8208 R44 B8e13 98 7244 
33 Bel3 91 B8e13 102 7028 


45 Bells 94 Be 03 LOT 7012 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
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CRUISE REFERENCE NUMBER 75- 
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SURFACE SALINITY AND TEMPERATURE ORSERVATIONS 
CRUISE REFERENCE NUMBER 75- 


DATE/TIME 
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TEMP 
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ABSTRACT 


Physical, chemical and biological oceanographic observations are made from 
the weathership at Ocean Weather Station Papa, and between Esquimalt and 
Station Papa, on a routine continuing basis. Physical oceanography data 
only are shown, including profiles obtained with bottle casts, conductivity- 
temperature-pressure instruments, and mechanical and expendable bathythermo- 
graphs. Surface observations are also shown. 
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INTRODUCTION 


Canadian operation of Ocean Weather Station P (Latitude 50°00'N, 
Longitude 145°00'W) was inaugurated in December, 1950. The station is occ- 
upied primarily to make meteorological observations of the surface and upper 
air and to provide an air-sea rescue service. The station is manned by two 
vessels operated by the Marine Services Branch of the Ministry of Transport. 
They are the CCGS VANCOUVER and the CCGS QUADRA. Each ship remains on 
station for a period of six weeks, and is then relieved by the alternate ship, 
thus maintaining a continuous watch. 


Bathythermograph observations have been made at Station P since 
July, 1952. A program of more extensive oceanographic observations commenced 
in August, 1956. This was extended in April, 1959, by the addition of a 
series of oceanographic stations along the route to and from Station P and 
Swiftsure Bank. These stations are known as Line P stations. The number of 
Stations on Line P has been increased twice and now consists of twelve stations 
(Fig. 1). Bathythermograph observations and surface salinity sample col- 
lections, in addition to being made on Line P oceanographic stations, are also 
made at odd meridians at 40', i.e., 139°40'W, 141°40'W, etc. These stations 
are known as Line P BT stations. Data observed prior to 1968 has been indexed 
by Collins et av, (1969). 


The present record includes hydrographic and bathythermograph data 
collected from the CCGS VANCOUVER during the period 28 March to 14 May, 1975. 


All physical oceanographic data have been stored by the Canadian 
Oceanographic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. 
Requests for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript 
Report series of the Fisheries Research Board of Canada (FRB), the Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should 
be directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean 
and Aquatic Sciences, Department of the Environment, 512-1230 Government 
Street, Victoria, British Columbia, Canada. 


PROGRAM OF OBSERVATIONS FROM CCGS VANCOUVER, 28 March - 14 May, 1975 
(P-75-3) (CODC Ref. No. 15-75-003) 


Oceanographic observations were made by Mr. T.A. Smyth and Mr. G.W. 
Arminini of Chemex Labs Ltd., North Vancouver, B.C. 


En route to Station P, only Line P station 6 was occupied and a 
bottle cast made to 1500 metres for salinity and temperature. 


Salinity, nitrate, alkalinity and total CO» samples were taken from 
the seawaterloop at stations 1-6. All other stations were missed due to poor 
weather conditions. The thermosalinograph was shut down at station 7 for the 
same reason. The surface temperature recorder was run continuously. 


Mechanical BT or XBT's were taken at all Line P and BT stations. 
At station P the oceanographic program was carried out as follows: 


I. Physical Oceanography 


1) Profiles of salinity, temperature and oxygen were obtained 
from 6 hydrographic stations to near bottom (4200 metres) 
and 1 to 600 metres. 


2) Profiles of salinity and temperature were obtained from 
2 hydrographic stations to 600 metres and 1 to 400 metres. 


3) BT's were taken every three hours to coincide with 
meteorological observations, encoded and transmitted 
according to the IGOSS format. 


4) Salinity samples daily at 0000 hrs GMT from the seawater 
loop. 


II. Marine Geochemistry 


1) Samples for nutrients, tritium, alkalinity and total C0» 
were obtained from 6 depths to 500 metres. Nutrient, 


phosphate and salinity samples were also collected daily 
at 0000 hrs GMT and once every hour for a 24 hour period 
from the seawater loop. 


2) Alkalinity and total CO» samples every 3 days from the 
seawater loop. 


3) Air CO samples weekly in duplicate. 
4) 2 seawater C-14 samples were extracted from the seawaterloop. 


5) 5 surface tarball tows were made at a speed of 4 knots. 
The duration of each tow was approximately 30 minutes. 


bi 6 5 


Biological and Productivity 


Samples were obtained as follows: 


a) 


2) 


3) 


En route from 


32 - 150 metre vertical plankton hauls. 


Z 1200 metre vertical plankton hauls 
10 - Surface plankton tows for 10 minutes at sundown. 


=f 


Micro and nano organism samples filtered from 
the seawater loop. 


Samples for plant pigment, nitrate and C,, productivity 
were obtained from 3 stations to 200 metres. 


Approximately 200 salmon were caught. 


Station P surface salinities and temperatures were taken at all 


line P stations with a bucket. 


Nitrate, nutrient, alkalinity and total CO» samples were taken at 
station 6, 5 and 4 from the seawater loop. 


All 
failure, Ihe 
operational. 


other stations and/or observations were missed due to equipment 
thermosalinograph was run only when the seawaterloop was 
The surface temperature recorder was run continuously. 


Mechanical BT's or XBT's were taken at all Line P or BT stations. 


IV. 


1) 


2) 


3) 


4) 


Observations for Other Agencies 


Marine mammal observations were made by the ship's 
officers for Mr. I. McAskie, Fisheries Research Board 
of Canada, the Biological Station, Nanaimo, B.C. Canada. 


Bird observations were made by the ship's officers for 
Dr. M. Myres, University of Alberta, Calgary, Alberta, 
Canada, and Mr. J. Guiguet, Curator of Birds and Mammals, 
Provincial Museum, Dept. of Recreation and Conservation, 
Victoria, British Columbia, Canada. 


A waverider buoy was launched and recovered a number of 

times. A total of 44 20-minute records was obtained for 

the Department of the Environment, Ocean and Aquatic Sciences, 
Wave Climatic Study, Ottawa, Ontario, Canada. 


Air CO» samples weekly in duplicate for Scripps Institute of 
Oceanography, La Jolla, San Diego, California, U.S.A. 


Data was processed for publication by Messrs. C. de Jong, B. Minkley 
and E. Luscombe. 


OBSERVATIONAL PROCEDURES ~ 


Temperatures at depth were measured by deep-sea-reversing thermo- 
meters of Richter and Wiese and/or Yoshino Keiki Co. manufacture. Two 
protected thermometers were used on all Nansen bottles, and one unprotected 
thermometer was used on each bottle at depths of 300 m or greater. The 
accuracy of protected reversing thermometers is believed to be + 0.02°C. 


Surface water temperatures were measured from a bucket sample using 
a deck thermometer of + 0.1°C accuracy. 


Salinity determinations were made aboard ship with either an Auto- 
lab Model 601 Mark III inductive salinometer or a Hytech Model 6220 lab 
salinometer. Accuracy using duplicate determinations is estimated to be 
+ 0,003 pptx 


Depth determinations were made using the "depth difference" method 
described in the U.S.N. Hydrographic Office Publication No. 607 (1955). 
Depth estimates have an approximate accuracy of + 5 m for depths less than 
1000 m, and + 0.5% of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in the shipboard laboratory 
by a modified Winkler method (Carpenter, 1965). 


Line P engine intake continuous temperatures were recorded by a 
Honeywell Electronik 15 Recorder. The temperature probe is at a depth of 
approximately 3 metres below the sea surface and the instrument accuracy is 
believed to be + 0.1°C. 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph 
which is used, on Line P, for continuous recording of surface temperatures 
and salinities from the ship's seawater loop. The temperature probe is 
mounted at the seawater loop intake (approximately 3 metres below the surface) 
and the salinity probe and recorder are situated in the dry lab. The accuracy 
of this instrument is believed to be + 0.1°C for temperature and + 0.1 ppt 
for salinity. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 360 
computer. Reversing thermometer temperature corrections, thermometric depth 
calculations, and accepted depth from the "depth difference" method were 
computed. Extraneous thermometric depths caused by thermometer malfunctions 
are automatically edited and replaced. A Calcomp 565 Offline Plotter was 
used to plot temperature-salinity and temperature-oxygen diagrams, as well as 
plots of temperature, salinity, and dissolved oxygen vs logi9 depth. These 
plots were used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas 
interpolation method (Reiniger and Ross, 1968). These data are indicated 
with an asterisk in this data record. 


Data values which we suspect but which we have included in this 
data record are indicated with a plus. These data have been removed from 
punch card and magnetic tape records. 


Analog records from the salinity-temperature-pressure instrument 
have been machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted 
traces were coincident. Temperature and salinity values were listed at 
standard pressures; integrals (depths, geopotential anomaly, and potential 
energy anomaly) were computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

S IGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 

SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 

POT EN is potential energy in units of 108 ergs/cm? 

OXY is the concentration of dissolved oxygen expressed 
in millilitres per litre 

B-V PERIOD is the Brunt-Vaisala period in minutes 
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BATHYTHERMOGRAPH OBSERVATIONS 


(P-75-3) 
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BATHYTHERMOGRAPH OBSERVATIONS 


This section includes all B.T.'s taken on Line P outbound and 


inbound, and one a day on Station P. 


Although B.T.'s at Station P were taken every three hours, only 


the one taken at 1800 GMT has been shown. 


Weather conditions on Line P sometimes force the cancellation 
of a B.T., in that case an X.B.T. was taken. These X.B.T.'s 


are shown following the B.T.'s. 


EXPLANATION OF HEADINGS 


Example: 0030/ 13-04-74 


48° 34° N. 
E25? 30 "AW 
0030 = Time in GMT 
13 = Day 
04 = Month 
74 = Year 


48° 34" N. = Latitude 


125° 30' W. = Longitude 
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2330 1f428-03-75 0130 -/429=03-75 
ASos 330aN > AGEs, 38h. N. 
T258 Soe WwW. 2 69 0.08 e W. 


0400 /. 29-03-75 0730 “29-03-75 
48° 42' N. 48.7504 Ga» Ni. 
L26-44405. Wi L2G (AOS We. 


L100 w/e 29-03-75 L705 #/s 12.97-03=75 
AS 2eu5 loa Ne A Ose 0 2p" IN. 
t23 50440," We 1305540" W. 
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h5008/ 03-04-75 1800 / 04-04-75 
Om co. IN. RO A 25 Paral bs 
T4 52. WW . 145.5206 57We 


C5 005/) 05-04—75 1800 / 07-04-75 
a a NG 0 LO OLIN 
a5. OO). Wy 1A OS Oa. 


1800 7 08-04-75 300-7. Ue-Ud=75 
ee ee Ns AO Lae, 
a5 0 be W.. a Ode as 
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1800 / 10-04-75 1800 /) £1=-04=75 
A9S "539 NE 5O"O0S2 Ne 
L452) 0004 W3 145% "00" W: 


1800 / 12-04-75 1800 / 13-04-75 
50° 00% N: 50% 04 N* 
144° 57' W. 145° 05" Ws 


1800 / 14-04-75 1800 / 15-04-75 
50s? (05 N$ AO site. Ns 
Labor 05" ws Las? US) WA 
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1800 / 16-04-75 1800 / 17-04-75 
SOG 00" Ne 50% VOe Ne 
L458 000 W: 145° 00' W. 


18 O0U fli9+04—75 1800\1/, 6200-04-75 
AO? “5O'' ‘Ne 49% Sih Ne 
t4a5a O05" We 145% 08% W; 


1800./e 21-04-75 1800-4 9822-04-75 
49° #514 “Ne 5i0'Fr CODA wN¢ 
1442 555 We 145% 195 W; 
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1800 / 23-04-75 1800 / 24-04-75 
e987 55 PHN. Ao eS 7 ON. 
LA4e e530 SW 145° >06 "IW. 


1800 / 25-04-75 1800 / 26-04-75 
50260 OAGN. 49° 05 j/ TN. 
144° 54" W. 145 72:0 2. 


1800 / 27-04-75 
LO DADS SIN. 
1452°0.7%-W. 
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1800/7 29-04-75 1800 / 30-04-75 
aero. Nt. 20° S01 SN. 
V4a4" 5" WwW. P4a5° C03 "Rw 


1800 / 02-05-75 1800' 7° 03=-05=75 
D0, NOLO Posh gc ea2 VN. 
145° -O.0 " (We LG4° 957" We 


1800 / 04-05-75 1800 "7 *05=-05=75 
BO" a YN. Oi Ol 
144° 55' W. Fas”? *007 “We 


TSC 7/4 206-0575 1800°/ 08-05-75 
Pte o oO. EN. 490 5SoeeN. 
w45°° 04" OW. F452 OSs ew. 


1800"7409-05=75 1800 / 10-05-75 
50S 008 FN. 49re Soren. 
F452" 00¢°W. LA SSP. O5Fe W 


1800-74 11-05-75 
S02" OSSPN. 
144° 42" W. 
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0520-70 12-0575 1430./012-05<75 
49028 498 0N . 49° 41' N. 
142° 40' W. 140° 40' W. 


2.0:25../7' 12-05-75 0215-2018-05275 
49° 34' N. 496 Z2668N.. 
13825 4027. W. N3635404aW. 


0815 / 13-05-75 0840 / 14-05-75 
Co a tat ha 48° 42' N. 
Toto aaO. OW. 4260s 40%, W. 


14-05-75 
See iN’. 
00' W. 
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300 


a8) 8 


TEMPERATURE, C 
u 8 ie 


MET NC we) ot 3ogaeg 


U9-14U.0 N 133-40.0 W 


MO. -3e0AT-S0°CMi=324 
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OFFSHORE OCEANOGR APHY 


REFERENCE NOe 75- 3- 9 DATE 30/7 3/75 
POSITION 49-14-¢0N 133-40-0W GMT 0303 
RESULTS OF XBT CAST 36 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 6 e080 112 6269 243 5. 34 
a 6075 119 6042 260 5e12 
30 6075 123 6021 278 4.85 
48 62069 133 6205 292 4074 
59 6075 146 5.99 301 4074 
66 6269 162 6205 313 4057 
72 6064 174 6005 340 446 
75 6059 181 5299 354 4.41 
82 6064 193 5.88 415 4013 
92 5eb4 207 5.83 479 3296 
101 5 064 218 5261 571 3074 


108 6269 226 520590 744 32057 
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u 8 ie 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75- 3- 10 DATE (307. 37°75 
POSITION 49-1742 0N 134-4020W GMT 06¢3 
RESULTS OF X8T CAST 32 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
s 6015 134 5Se?7 343 430 
10 6015 139 Seta 3O7 4224 
is 6021 142 5067 397 4.218 
20 6026 174 5061 414 4213 
38 6021 183 5e50 451 396 
6s 6015 195 53045 207 3285 
81 6015 2a Sel2 556 3074 
92 6010 242 4290 611 30 €3 
ic9 6205 260 479 665 3052 
121 5034 281 4268 743 Seaee 


129 5088 308 40465 
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u 8 12 
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U9-22.0 N 135-40.0 W 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75- 3- 11 DATE 30/ 3/75 
POSITION 49-22.9N 135-400¢0W GMT 0903 
RESULTS OF XBT CAST 42 PCINTS TAKEN FROM ANALCG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 5099 133 5.58 238 4.79 
10 5094 142 Geir 253 4074 
14 5.99 150 5067 ane 4.63 
17 5099 159 5056 276 4657 
41 5.94 170 5056 299 4046 
55 50S4 173 5057 332 4030 
63 5088 183 5061 357 4.24 
67 5083 188 $056 405 4013 
89 5077 190 5045 443 4.02 
100 5077 195 5045 488 3096 
112 5ef8 200 5023 544 3280 
123 5294 207 5.18 595 3.63 
130 5299 210 5.01 662 3052 


135 5 288 218 4296 743 3029 
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MOU. =3 UHl-S0 VGN 1-149") 


16 
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OFFSHORE OCEANOGR APHY 


REFERENCE ENOs .75= sels DATE “SOFI3S77T5 

POSITION 49-30¢0N 137-40.0W GMT 1420 

RESULTS OF XAT CAST 35 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 

J 30883 1235 6025 196 6015 

20 5083 129 6e21 201 6010 
43 5833 135 6e21 203 6205 
a2 $8.3 138 6037 207 5099 
se 5 e833 141 6048 212 5e 88 
66 S057 145 6037 ees Sete? 
72 5061 149 6043 232 5e77 
80 5067 17, 6e42 241 5057 
88 5e83 164 6026 256 5061 
98 5099 174 6032 278 5045 
110 6e2l 186 6026 358 5228 


115 6e32 191 €e26 
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u 8 12 


REF. NGS) 7ax< 3 > 18 
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MO.-3 DAT-30 GMT-15.9 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOce 75- 3- 14 DATE 30/7 3/75 
POSITION 49-3420N 138-4020W GMT 1509 
RESULTS OF XBT CAST 38 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 545 139 $028 301 4235 
20 5239 148 5028 34.0 4024 
38 5234 168 5234 33.3 4e13 
45 €.39 178 52018 352 402 
51 5e45 183 5e12 394 4202 
62 | 5228 187 5eli2 428 3091 
74 518 191 Se 23 481 3280 
84 Sel2 205 5207 526 3268 
35 5el12 219 4299 578 3057 
100 $218 240 4.85 628 3052 
107 5e28 260 4274 GTS 3246 
122 5228 272 4263 746 3029 


129 5228 276 4252 
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TEMPERATURE, C 
u 8 12 


RERL OND. 75—  %3— iis 


U9-HU9.0 N 142-4U0.0 W 


MO.-3 DAY-31 GMT-4.5 
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NFFSHORE OCEANOGR APHY 


REFERENCE NOe 75- 3- 18 VANE Sie s/7.75 

POSITICGN 49-43 -20N 142-40.0W GMT 04¢5 

RESULTS OF XBT CAST 16 POCINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 

4 5250 122 $e45 166 5239 

16 5 e045 125 5.239 171 5e 39 
46 5245 135 5239 179 5028 
81 5034 142 5059 187 5e18 
102 5234 150 5e45 190 5018 


113 3028 
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1500! 


TEMPERATURE, C 
u 8 12 


REG. NOG, 755 - Gh Renaaid © 


Y9-58.0 N 145-12.0 W 


MO.-4 DAY-3 GMT-0.0 
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OFFSHORE OCEANOGR APHY 


REFERENCE NOs 75—- 3-1 26 DATE O37 4/75 
POSITION 49-S8e0N 145-126 OW GMT 9020 
RESULTS OF X®8T CAST 29 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4a 4290 169 Sel2 230 4253 
17 4285 175 5207 232 457 
52 4085 179 Se23 248 4.52 
88 4e85 183 S5el2 261 4041 
114 4e&5 195 Se O01 244 4235 
12S 4265 205 4285 295 4.218 
136 4299 215 4e79 343 4o13 
139 5eCt7 age hi f 4268 318 4207 
144 5e18 2205 4268 25 4207 


160 518 224 4263 
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u 8 le 
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50-2.0 N 145-9.0 W 


MO.-4 DAY-22 GMT-O0.0 
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OFFSHORE OCEANOGRAPHY 


BCTEKENGCE TNUOS fo = 3-159 DATE 22/7 4/75 

POSITICN S0-02e0N 145-0920W GMT 0020 

RESULTS OF XBT CAST 29 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DESTH TEMP 
2 5e01 99 4218 160 4279 
10 4.90 106 4218 Ure é 4o74 
et 4290 112 4e24 189 4268 
46 4285 119 4241 205 4.57 
64 4.79 123 441 211i 4257 
72 479 126 4052 . 251 4235 
74 4274 130 4463 281 4224 
raed 4268 1323 4685 327 4218 
81 4241 139 4290 350 4213 


88 4218 145 4079 
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MO.-4 DAY-27 GMT-0.8 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75- a= 393 DATE 27/7 4/75 
POSITION 49-5729N 145-21.0W GMT 0028 
BESULTS OF XBT CAST 37 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
5 Sel 121 4235 176 4.68 
t 5e01 125 4246 L383 4657 
14 4696 132 4052 192 4263 
at 4296 i3z, 4074 199 4257 
58 4296 143 4279 ak2 4246 
71 4636 143 4290 233 4230 
76 4.90 151 5007 aos 4024 
BO 4079 153 5207 293 4013 
91 4274 154 5e01 343 4202 
100 452 160 3e1 493 3096 
108 4235 163 4290 460 3285 
112 4235 “72 4279 541 3268 


117 4224 
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TEMPERATURE, C 
u 8 12 
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[9-13.0 N 14UU-U6.0 W 


--S DAY-8 GMT-0.2 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75- 3-274 DATE O87 5/775 

POSITION 507-1360N 144-462 0W GMT 006¢2 

RESULTS OF XBT CAST 36 POINTS TAKEN FROM ANALCG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 Sect 99 4263 150 4263 
Wed 5e23 99 4252 L555 4296 
30 523 108 4635 150 4.96 
47 Se23 116 4e24 169 4290 
56 5e23 '25 4018 130 4290 
ooh 5218 124 4213 187 496 
64 5el2 128 4207 193 4279 
GS Secs 1st Je 20 2906 4.57 
67 $e23 134 3096 22.5 4246 
re 4.96 es 4218 239 4035 
73 4290 144 4235 219% 435 


78 4679 146 4246 Wee G 4224 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75- 3-275 DATE 08/7 S/TS 

POSITION 50-13¢e0N 144-462 0WwW GMT O00e3 

RESULTS OF XST CAST 39 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 Se2e Lis 4235 162 4.79 
9 S223 118 4424 174 4279 
34 Se23 123 4e24 133 4263 
46 52018 Ve7 4224 197 4252 
53 5018 129 42907 2S 4241 
59 5e18 133 4202 237 4230 
63 5007 39 3e91 274 4.213 
67 4296 1338 3091 302 4e13 
75 4e85 149 3291 Byes} 4207 
82 4.68 143 4207 384 4202 
92 4%eS2 147 4030 465 3296 
99 4041 135 4046 Dot 3074 


107 4041 1S 7, 4074 599 3268 
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TEMPERATURE, C 
u 8 12 
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MO.-5 OAT-71CEM1S23.8 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75—- 3-291 DATES S75 
POSITION 49-54.90N 143-40 -.0W GMT 2348 
RESULTS QF XBT CAST 35 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
2 6205 87 5e28 199 4.68 
7 5094 94 5e28 ack 4e52 
16 5088 99 5e01 Fai | 4246 
23 Se77 106 4296 257 4230 
34 5Se77 US 4290 281 4e13 
43 Se77 ba.3 4290 Re 4202 
50 Se77 129 3007 354 3091 
$8 5067 Ls 5218 412 3285 
66 5045 148 Se1l8 466 3074 
71 5028 160 5097 505 3268 
Ta 5034 172 Se O1 545 JeOT 


83 5034 186 4.90 
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U9-SU.0 N 143-40.0 W 


MO.-S DAY-12 GMT-0.3 


16 
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DFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75- 3-302 DATE 12/7 5/75 
POSITION 49-54.0N 143-40.0W GMT 0003 
RESULTS OF XBT CAST 34 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 6205 70 5018 131 4.90 
7 5299 75 S607, 200 4074 
16 5094 85 4696 221 4.57 
22 5288 93 4079 244 4041 
28 5.83 104 4079 278 4024 
22 5077 115 4079 320 4.07 
39 5077 120 4.85 369 3091 
44 5072 125 4096 450 3285 
47 5056 141 5007 528 3068 
50 5.29 155 5007 632 3052 
55 5028 fee =. S500 744 3.35 


63 5e23 
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u 8 12 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOs 75- 3-304 DATA 27 SY TS 

POSITICN 49-45.0N 141-40-0W GMT 1128 

RESULTS OF XBT CAST 32 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 6037 Tos £e39 206 4279 
9 6026 116 5e34 226 4263 
13 6e21 120 Se 28 262 4241 
30 6e21 i2s oh beh 296 430 
ad 6005 129 5028 349 4213 
41 5099 0 5039 422 3291 
48 5288 146 5e39 493 3080 
61 5e823 154 50 238 571 3268 
74 Sarr 170 53e18 668 3857 
84 5067 78 300? 744 3652 


94 5e50 194 SeD1 
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u 8 le 
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U9-38.0 N 139-40.0 W 


MO.-S DAY-12 GMT-17.8 


16 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75- 3-306 DATE shel <S//75 

POSITION 49-38.0N 139-40.0w GMT 1728 

RESULTS OF XET CAST 48 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 6e10 118 4257 209 4299 
14 5099 126 4246 iad 6) 4674 
24 5099 131 4041 236 4263 
30 5039 L235 4257 241 4263 
IF Se?7 138 4279 244 4268 
41 5067 141 4290 aol 4.57 
49 5061 145 5e01 255 4252 
S4 5056 Lae 5e91 260 4652 
57 5056 158 4096 280 4241 
60 5039 LAS 5201 BT ed 4224 
64 5023 165 Sel2 L362 4.07 
709 Sal2 168 5e 23 415 396 
74 5201 1.73 5 ese 471 3285 
aT 4290 183 5Sel2 S532 3e74 
36 4279 187 5091 520 3252 


103 4268 196 SeD1 745 3024 
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OFFSHORE OCE ANDGR APHY 


REFERENCE NOo 75- 3-308 DATE 12/7 S/75 
POSITION 49=-30-90N 137-40.0W GMT 237 
RESULTS GF X8T CAST 40 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 Jad7 B81 6026 142 5233 
a 7eOl 83 6e15 146 5.77 
18 701 91 6205 153 5.61 
26 6 096 95 5299 172 5045 
31 6eSE ico 5.99 190 5018 
33 6085 105 5299 214 4290 
36 62085 110 5.283 248 4063 
38 6075 115 Se77 296 4035 
42 6 064 120 572 351 4.13 
57 6259 125 5.61 432 391 
43 6053 129 5256 519 3074 
693 6053 134 5.77 620 352 
73 6063 138 5.77 742 3029 


73 6e26 


3004 


1500) 
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TEMPERATURE, © 


REF. ‘NO. 75~- 3 = SHO 
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MO.-5 DAY-13 GMT-5.5 
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QFF SHORE OCEANOGRAPHY 


REFERENCE NOs 75= 3=3 10 DD RST 4 SF et / 7S 

POSITION § 49=2220N 135-40 .0W GMT 0565 

RESULTS OF XBT’ CAST 31 FOINTS TAKEN FROM ANALCG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 7eC7 101 3e94 2 Say 4268 
9 7207 L235 5083 2eg 4252 
rea | TeC? 135 Sere 307 4e41 
Md 7207 145 Se6l 348 4224 
32 7201 156 3061 3382 4224 
36 6080 Les 5056 $33 4013 
41 6 269 167 5045 483 402 
59 6064 192 5Se23 570 32385 
hes 6-53 209 5eO1 637 30 74 
83 62483 ao. 4285 743 3057 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NGe 75- 3-312 DATE 13/7 5/75 

POSITION 49-14. ON 123-40-.0W GMT 11¢e7 

RESULTS OF XBT CAST 35 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
a 7034 82 6Ge2l 221 5207 

8 7e28 90 6015 241 4279 

16 7e28 100 5299 282 4252 
21 Tel2 i 5083 333 4e24 
25 7 207 134 5077 378 4.07 
30 6085 146 5077 432 3296 
so 6280 139 5067 497 380 
4&4 62659 170 5256 551 3268 
55 6269 179 5045 621 357 
60 6064 187 5245 684 3041 
67 6042 192 5e 2k 744 3235 


71 6032 208 5Sel2 
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U9-6.0 N 131-U0.0 W 


MO.-S DAY-13 GMT-18.9 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75—- 3-315 DATE 1357/ S7/TS 

POSITION 49-0640N 131-406. OW GMT 18e9 

RESULTS OF XBT CAST S52 POINTS TAKEN FROM ANALOG TRACE 

DERTH: TEMP DEPTH TEMP DEPTH TEMP 
3 8019 79 6264 2590 Sel2 
6 8e13 Bir 6253 258 4096 
8 7237 95 6048 283 4285 
14 70292 99 62042 291 4074 
16 7287 101 6632 319 4257 
19 7281 108 6026 358 4246 
Zao 7287 112 6e21 39138 4235 
26 Viet ® 118 6032 440 4024 
31 7eS55 131 6026 447 4013 
34 7250 141 6e26 461 4213 
san 7039 fo # | 6026 482 4218 
43 7e28 1€1 6e21 S07 4013 
= | 7e238 181 6015 543 4213 
60 7013 197 5094 a See ie 492 
E7 7018 211 Sere 600 3096 
70 7018 Zar 5250 653 3280 
IB 7eAl Zao 5228 743 3268 
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OFFSHORE OCE ANOGRAPHY 


REFERENCE NOe 75- 3-316 DATE 237 (S775 

POSITION 49-02.2.90N 130-40.0% GMT 2261 

RESUETS GF Kol Cassy 37 POINTS TAKEN FROM ANALOG TRACE 

D=PTH TEMP DEPTH TEMP DEPTH TEMP 
2 B92 85 7eOl 245 6e15 
4 8261 $5 6296 248 6205 
vA 8240 114 62091 276 52 83 
i2 Bel9 130 60691 294 5261 
16 7eS7 150 6291 Sat 5245 
18 7281 162 6285 324 50 34 
21 7Fe€S iv2 6280 B4S 5201 
32. 7269 ey erg 6275 435 42683 
46 7eoD Las 6264 511 4246 
€0 Tees 206 6237 S32 4230 
69 7250 2ir 6432 652 4202 
TS 7239 228 6015 T44a 3080 


81 7018 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOs 75—= 3-319 DATE 14/7 S/75 
POSITICN 48-464¢0N 127-40-0W GMT 0620 
RESULTS OF XET CAST 51 POINTS TAKEN FROM ANALGG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
3 1028 86 7023 207 6042 
4 10.218 89 Vel2 220 60 32 
* 9e7l 91 7201 225 6026 
9 9260 S6 7207 as4 6015 
11 9e24 99 7028 243 6015 
14 8298 100 7044 235 6205 
17 8 87 102 7055 262 5088 
ie | Bel7 107 7055 278 5e77 
26 8245 111 %e5S 285" 5067 
al 8e24 119 7265 294 Se 61 
36 8208 127 7271 298 5050 
40 7097 135 7e60 308 5e45 
41 T7276 140 7044 eS Ye 5e 34 
46 7065 145 7244 346 Dele 
22 7060 iszZ 7207 Be = ee 4296 
a 6 7044 158 6091 439 4e74 
63 Niwas 165 6280 498 4046 
67 Tian e 171 6280 559 4235 
a3 7eOl heS 6069 646 4218 
76 7eC7 191 6059 748 4.02 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
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SURFACE SALINITY AND TEMPERATURE OBSERVATICNS 
CRUISE REFERENCE NUMBER 75=- 


DATESTIME 
YR MO DY GMT 
75 5S. 26 2422 
7s Bee oe. 
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fo. oa OT eSs 
CS ak nD 1:94.06 
tS S530) 2a 
FOY ok ek 5C 
75 ES 430 
2 cs ge 90C 
75. 4 1 0 
FD re fod 0 
Fae oa 3 Cc 
7 4 4 0 
75 «4 5 0 
to 6 0 
75 64 i ¢) 
2 i, ee. 0 
1 oe 9 0 
73S 4 19 fe) 
75 4 11 0 
73>’ 4 12 0 
i Sane, eee | 0 
{5 4 TSR ) 
To, (RTS fe 
f= Ne, Bee ik «9 6) 
Pa, ALT 0 
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To.) a> 20 0 
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75 4 24 0) 
fo 4 25 0 
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SURFACE SALINITY AND TEMPERATURE OBSERVATIONS 
CRUISE REFERENCE NUMBER 75- 


DATE/TIME 
YR MO DY GMT 
75° 14 (27 0 
Tou Anos 0 
75 4 29 fe) 
75 4 30 re) 
TS. (Ses ) 
T5155) 52 fe) 
75° 5 #3 0 
75 5 & 0 
75 5 5 0 
75 5 6 0 
75 35 7 0 
75 5 @ 0 
75 5 9 fe) 
75 5 10 9 
75 511 8) 
75 5 11 2345 
75 5S 12 1430 
1S S12 320 
75 § 12 2027 
15. (Sd3 (215 
75 5 13 3815 
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AQUATIC OLIGOCHAETA RECORDED FROM 
CANADA AND THE ST. LAWRENCE GREAT LAKES 


by 


RO. Brinkhurst 


Institute of Ocean Sciences, Patricia Bay 


Victoria, Bec. 


January 1976 


This is a manuscript which has received only limited 
circulation. On citing this report in a bibliography, 
the title should be followed by the words "UNPUBLISHED 
MANUSCRIPT" which is in accordance with accepted bib- 


liographic custom. 


INTRODUCTION 


In the last decade D. G. Cook and the author have 
identified aquatic Oligochaeta for many scientists, but have 
received very few collections from Canada. The Canadian 
museums do not contain significant collections of aquatic 
species, and only the Rawson collections of the University 
of Saskatchewan (made accessible to the author by Dr. U. T. 
Hammer) and those of the Department of Zoology, University 
of Toronto (made available by courtesy of Dr. F. P. Ide and 
the former Great Lakes Institute) appear to have survived 
from various lake surveys. The Ontario Department of Lands 
and Forests submitted a collection from Northern Ontario, 
and the analyses of these three collections were made 
available, with a key to the Tubificidae, by Brinkhurst 
et al. 1968. Earlier records were published in the series 
of studies on American species by Brinkhurst (1964, 1965) 
and Brinkhurst and Cook (1966). Canadian specimens in 
American museums were mostly derived from surveys carried 
out by T. W. Beak, and the collections held by Mr. Beak's 
consultant agency were purchased for study prior to the 
publication of those keys. Benthic studies in the St. 
Lawrence Great Lakes were reviewed by Cook and Johnson (1974) 
and the species reported below as having been recorded in 
that water system may be traced via the bibliography in 
that review. 


Dr. D. G. Cook identified the specimens collected 
in the Yukon and Northwest Territories in the course of the 
Mackenzie pipeline studies (Wiens et al. 1975) and published 
an account of material collected in Lake Superior (Cook and 
Hiltunen 1975). He also identified a collection from Lake 
Winnipeg for Dr. O. Saether of the Freshwater Institute, 
Winnipeg. The marine species found on the northeast Atlantic 
seaboard of the U.S.A. were reviewed by Cook and Brinkhurst 
(1973) and many of the species found are likely to be present 
in the Maritime Provinces at least. Marine species will not 
be included in this account. Unpublished records appearing 
here for the first time are attributed to the collector in 
each specific list without date; published records, other than 
those for the Great Lakes, bear a publication date and are 
listed in the bibliography. The full synonomies of all 
species may be found in the review of the world aquatic 
Oligochaeta by Brinkhurst and Jamieson (1971). 
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GEOGRAPHICAL RECORDS 


Annelida, Class Clitellata 


1. Subclass Oligochaeta, Order Lumbriculida 


Fam. LUMBRICULIDAE 


Gen. 


Lumbrteculus 

Lumbrtculus vartegatus (Muller, 1774) 

Yukon: Pond in tundra, Herschel Island (Smith and 
Welch 1919), Old Crow River, Cariboo Bar Creek 
(Wiens et al. 1975). 

Northwest Territories: Cape Bathurst, Barnard Harbour 
(Smith and Welch 1919), Mackenzie system (Wiens et 
als 2975 )% 


British Columbia: Chilcotin, Cariboo, Springhouse 
(G.G.E. Scudder). 


Saskatchewan: Nist Lake, Wollaston Lake, Cree Lake, 
Mountain Lake, Drinking Lake, Otter Lake, Drope 
Lake (D. S. Rawson). 

Manitoba: Lake Winnipeg (O. Saether). 


Ontario: St. sbawrence Greats Lakes. 


This species is almost certainly widespread and abundant 
in many more localities than these few records would 
suggest. 


Gen. Stylodrilus 


Stylodrilus heringitanus Claparede, 1862 
British Columbia: Okanagan Lake (O. Saether). 


Manitoba: Lower Saskatchewan River, 10 miles above 
Cedar Lake, The Pas (J. A. Cober). 


Ontario: Terrace Bay, Lake Superior (T. W. Beak), 
St. Lawrence Great Lakes. 


Quebec: Lake St. John (T. W. Beak). 


New Brunswick: N.W. Miramichi River Waterton (C. Wurtz), 
Glazier Lake, First Green Lake (W. Watt et al. 12973). 


Newfoundland: various localities (Pickavance 1971). 
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These new records dispose of the speculation that this 
species was introduced to and remained limited to the 
St. Lawrence Great Lakes, in which it is so abundant 
(Brinkhurst et al. 1968). There is one other species 
recorded from North America to be described from the 
Yukon and Northwest Territories (Wiens et al. LOUD): 


Gen. Ecliptdrilus 


Eeltptdrilus laeustris (Verrill, 1871) 
(= Stylodrilus grangei Brinkhurst, 1964 - nom. nud.) 


Ontario: South shore St. Ignace Island, Lake 
Superior (UJS «Nati Musi45589, 17947,432667) - 
Type: locality. 


Quebec: Saguenay River, Kenogami (T. W. Beak). 


There are four other American species reported from 
California, Florida, North Carolina, South Carolina, 
Louisiana, Montana, and Illinois. The genus is unknown 
outside North America. 


Gen. Ktneatdtana 
Ktneatdtana hexatheca Altman, 1963 
British Columbia: Okanagan Lake, Skaha Lake (0. Saether). 


This is a western species, and the second American species 
was reported from Lake Tahoe, Nevada/California. 


Dr. D. G. Cook has discovered three new lumbriculid species 
(one of them attributable to Stylodrilus) in his study of 
material collected by the Mackenzie Valley pipeline investi- 
gations carried out by the Freshwater Institute, Winnipeg 
(Wiens et al. 1975). These will be described elsewhere. 
Holmquist (1974a) reported the presence of Styloscolex 
optsthothecus Sokolskaja in northern Alaska, the rest of 
the genus being found in eastern Asia, most of them in 

Lake Baikal. The genus Rhynchelmis is represented by two 
American species, R. elrodt Smith and Dickey, 1918 being 
likely to occur in Canada as it has been recorded from 
Alaska, Washington, Montana, Idaho, Wyoming, with a single 
record from North Carolina which would seem to require 
confirmation. The second species, R. rostrata (Eisen, 
1888), is known from California, Nevada and Wyoming. 


The provision of keys to the Lumbriculidae will await the 
description of the new species obtained by Dr. D. G. Cook, 
whose studies of this family have also added Tfrichodrilus 
culvert, Stylodrilus beatttet, and Spelaedrilus multiporus 
from caves in West Virginia and Virginia to the recorded 
U.S. groundwater species Trichodrilus allobrogum Claparéde, 
362 w( Goolk, 1.91/15) 4 
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2. Subclass Oligochaeta, Order Haplotaxida 
A. Suborder Haplotaxina 
Fam. HAPLOTAXIDAE 
Gen. Haplotaxtis 
Haplotaxts gordtotdes (Hartmann, 1821) 


Ontario: ? in a well, Blanchard Twp. Perth Co. 
(Ont. Water Res. Comm.). 


This species is probably widely distributed, especially in 
ground water. Mature specimens are scarce, and the status 
of various American specimens is uncertain (Cook 1975). 
The second American species Haplotaxis brinkhurstt Cook, 
1975 was found in a cave in West Virginia. 

B. Suborder Tubificina 

Fam. NAIDIDAE 

Gen. Chaetogaster 


Chaetogaster diaphanus (Gruithuisen, 1828) 


Alberta: ? Beaver Lake, Lake La Biche (R. Nursall - 
Mr. Pinsent). 


Chaetogaster crystallinus Vejdovsky, 1883 


Northwest Territories: Harris River, Fort Simpson 
(Wiens et al. 1975). 


Chaetogaster sp. 
Ontarilos, Sttediawrence ‘Grestaakes. 


There are at least four species that may be expected in 
Canada. 


Gen. Amphtchaeta 


Ontario: An unidentified species, St. Lawrence Great 
Lakes (but see Phallodrtlus hallae - Tubificidae). 


The single American record of this genus in the 
literature (A. americana Chen) has never been 
confirmed. 


Gen. 


Gen. 


Gen. 


Paranats 
Paranats lttoralis (Muller, 1784) 
Northwest Territories: Martin River (Wiens et al. LoOa5) s 


Ontario: St. Lawrence Great Lakes. Mostly a saltwater 
species. 


New Penewiole: Nova Scotia: Cook and Brinkhurst 1973. 
Paranats friet Hrabe, 1941 

Ontario: St. Lawrence Great Lakes. 

Specarta 

Specarta josinae (Vejdovsky, 1883) 


British Columbia: N.E. inlet, Marion Lake, Vancouver 
(Tapeh tOord).., 


Ontario: St. Lawrence Great Lakes. 

Unetnats 

Unetnats unctnata (Grsted, 1842) 

Nerenwest Territories: Trail River (Wiens et al. BOS) 

British Columbia: Marion Lake, Vancouver (i. BE tord).. 

Alberta: Bow River, Calgary (R. Kussat). 

Manitoba: Lake Winnipeg (0. Saether). 

Ontario: Wabigoon Lake, Dryden, St. Lawrence River 
Maitland, Lake Superior Fort William (T. W. Beak), 
St. Lawrence Great Lakes. 


Quebec: Lake St. John (T. W. Beak). 


New Brunswick: St. John River below Fredericton 
(G..«Gilbis)., 


Ophidonats serpentina (MUller, 1773) 

British Columbia: Okanagan Lake (0. Saether). 

Ontario: Cataraqui Bay, Lake Ontario (Acad. Nat. Sci. 
Philadelphia), Lake Superior, Port Arthur, Kam River, 
Fort William, St. Lawrence River Maitland CTW 


Beak), St. Lawrence Great Lakes. 


A monotypic genus. The single species is probably 
widespread. 


Gen. Wats 
Nats communts Piguet, 1906 


Northwest Territories: Harris River, Martin River, 
Trail River (Wiens et al. 1975). 


Manitoba: Lake Winnipeg (O. Saether). 

Ontario: Kam River, Fort William, St. Lawrence River 
Maitland (T. W. Beak), Cataraqui Bay Lake Ontario 
(Acad. Nat. Sci. Philadelphia), St. Lawrence 
Great Lakes. 

Quebec: Lake St. John (T. W. Beak). 


Nats vartabilts Piguet, 1906 


Northwest Territories: Harris River, Trail River 
(Wiens et al. 1975). 


British Columbia: Okanagan Lake (O. Saether). 

Manitoba: Lake Winnipeg (O. Saether). 

Ontario: Little Church Bay, St. Lawrence River, 
Catarqui Bay Lake Ontario (Acad. Nat. Sci. 
Philadelphia), St. Lawrence Great Lakes. 

Quebec: Lake St. John (T. W. Beak). 

These two common species are difficult to diagnose from 
preserved material. The various descriptions in the 
literature may have become confused, and a detailed 
analysis is required. 

Nats stmplex Piguet, 1906 


Yukon: Porcupine River (Wiens et al. 1975). 


Northwest Territories: Harris River, Martin River, 
Trail River (Wiens et al. 1975). 


British Columbia: Okanagan Lake (0. Saether). 

Ontario: Little Church Bay, St. Lawrence River 
(Acad. Nat. Sci. Philadelphia), St. Lawrence 
Great Lakes. 


Nats bretschert Michaelsen, 1899 


Ontario: Speed River, Wellington Co. (D. D. Williams). 
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Nats pardalis Piguet, 1906 
British Columbia: Okanagan Lake (0. Saether). 


Ontario: Cataraqui Bay Lake Ontario (Acad. Nat. Sci. 
Philadelphia), St. Lawrence Great Lakes. 


Nats elinguis Muller, 73 
British Columbia: Okanagan Lake (O. Saether). 


Alberta: Lac La Biche (R. Nursall - Mr. Pinsent), 
N. Saskatchewan River, Edmonton (C. G. Patterson). 


Ontario: Little Church Bay, St. Lawrence River 
(Acad. Nat. Sci. Philadelphia), St. Lawrence 
Great Lakes. 

New Brunswick: Molus River, Kent Co. (F. P. Ide). 


Nats pseudobtusa Piguet, 1906 


Northwest Territories: ? Martin River (Wiens et al. 
£975). 


British Columbia: Okanagan Lake (O. Saether). 
Nats behningt Michaelsen, 1923 


Northwest Territories: Martin River, Harris River 
(Wiens et al. 1975). 


Ontario: Speed River, Wellington Co. (D. D. Williams). 


The only other Nats species mentioned by Brinkhurst (1964) 
was W. barbata but the original citation of this record 
is unknown. Harman (1973) described NV. magnaseta from 


Texas which has long teeth on the needles as in J. 


but there are intermediate teeth present. 


Gen. 


Slavtna 
Sltavina appendteulata d'Udekem, 1855 


Northwest Territories: Harris River, Trail River 
(Wiens et al. 1975). 


British Columbia: Okanagan Lake (0. Saether) . 

Manitoba: Lake Winnipeg (O. Saether). 

Ontario: Wabigoon Lake Dryden, Lake Superior Port 
Arthur, St. Lawrence River Ottawa (T. W. Beak), 


St. Lawrence Great Lakes. 


Quebec: Lake St. John (T. W. Beak). 
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The other species in the genus are recorded from South 
America. 


Gen. Vejdovskyella 


While V. comata (Vejdovsky,1883) is reported from 
Michigan and Vejdovskyella sp.? from Washington, 
the species recorded from the St. Lawrence Great 
Lakes has been identified as V. itntermedtia 
(Bretscher, 1896). The differences between comata 
and tntermedta have become less obvious with the 
description of various subspecies or variants of 
an intermediate nature. Brinkhurst and Jamieson 
(1971) concluded that there is a single variable 
species, for which the name comata takes 
precedence, but American specimens should be 
examined with care. Cook (pers. comm.) identified 
V. comata from Lake Winnipeg. 


A Second species;,«V.7hellet Brinkhurst, 1971, is 
recorded from brackish water on the Alaskan shore 
and could well be present in Canada. 

Gen. Arecteonats 


Areteonats lomondt (Martin, 1907) 


British Columbia: ? Okanagan Lake, Osoyoos Lake 
(O. Saether). 


Saskatchewan: Wollaston Lake (D. S. Rawson). 

Manitoba: Lake Winnipeg (O. Saether). 

Ontario: Wabigoon Lake Dryden, Lake Superior Port 
Arthur, Kam River Fort William, Lake Ontario 
Millhaven (T. W. Beak), Speed River Wellington 
Co. (H.B.N. Hynes), St. Lawrence Great Lakes. 


Quebec: Lake St. John, Ottawa River/St. Lawrence 
River Senneville (T. W. Beak). 


This is another monotypic genus. 
Gen. Stylarta 
Stylarta lacustris (Linnaeus, 1767) 
Northwest Territories: Great Slave Lake (D. Ss. Rawson) , 
Campbell Creek, Martin River, Trail River (Wiens 
etal. 1975) 4 
British Columbia: Okanagan Lake (0. Saether). 


Alberta: Beaver Lake, Lac La Biche (R. Nursall - 
Mr. Pinsent) . 
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Saskatchewan: Lake Athabaska (D. S. Rawson). 

Manitoba: Lake Winnipeg (0. Saether). 

Ontario: Costello Lake Algonguin Park (D. Webb) , 
Lake Nipigon (Royal Ontario Museum) , Cataraqui 
Bay Lake Ontario (Acad. Nat. Sci. Philadelphia), 
St. Lawrence River Maitland, Lake Superior 
Port Arthur, Kam River Fort William (T. W. Beak) , 
St. Lawrence Great Lakes. 


Quebec: Ottawa River - St. Lawrence River Senneville 
(TSW. “Béak)., 


The second species recorded from North America 
(S. fossularis Leidy 1852) is now regarded as no 
more than a form of S. lacustris, both forms being 
found together in many habitats in both Europe and 
North America. 
The genus is monotypic. 

Gen. Piguettielta 
Piguettella michtganensis Hiltunen, 1967, has been 
reported from Lake Michigan and Lake Ontario. The 
other species in the genus is not known from North 
America. 

Gen. Dero 
Dero (Aulophorus) furcatus (Muller, F773) 
Ontario: Wabigoon Lake, Dryden (T. W. Beak). 
VeroulVevra) di grtiata (Muller, ae? 3) 
Manitoba: Lake Winnipeg (O. Saether). 


Ontario: Wabigoon Lake Dryden, St. Lawrence River 
Maitland (T. W. Beak), St. Lawrence Great Lakes. 


Quebec: Gatineau River Chelsea (U.S. Nat. Mus. 26354*) , 
Lievre River, Ottawa River (T. W. Beak). 


Dero (Dero) ntvea Aiyer, 1929 
Quebec: Gatineau River Chelsea (U.S. Nat. Mus. 26354). 
Two other Dero species, D. (D.) obtusa and D. (A.) vagus 


are quite likely to be found in Canada. 


*U.S. National Museum catalogue number. 
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Gen. Pristina 
Pristina plumaseta Turner, 1935 
Ontario: Speed River, Wellington Co. (H.B.N. Hynes) . 


Pristina tdrensts Sperber, 1948 
(? = Pristina longtdentata Harman, 1965) 


Northwest Territories: Harris River (Wiens et al. 
LOY) 


Pristina forelt (Piguet, 1906) 


Northwest Territories: Harris River, Trail River, 
Martin River (Wiens et al. 1975). 


Two further species, P. aequtseta Bourne, 1891 and 
P. letdyt Smith, 1896 (sensu Harman and McMahan 1975) 
should be found in Canada. Other North American 
members of the genus are but doubtfully recorded. 
Fam. TUBIFICIDAE 
Gen. Tubtfex 
Tubtfexs tubiferz (Muller, 1774) 


Northwest Territories: Lake, Schooder Channel (Wiens 
Stoked 1 9-750e: 


British Columbia: Williams Lake (G.G.E. Scudder), 
Okanagan Lake, Skaha Lake, Osoyoos Lake (0. Saether). 


Alberta: North Saskatchewan River Edmonton (C. G. 
Patterson), Bow River Clagary (R. Kussat), Kananaskis 
Reservoir, Upper Kananaskis Lake, Gap Lake, Ghost 
Reservoir (D. S. Rawson). 

Saskatchewan: Qu'Appelle River (W. Warwick). 


Manitoba: Lake Winnipeg (0. Saether). 


Ontario: Lake Nipigon (Royal Ontario Museum), 
St. Lawrence Great Lakes. 


New Brunswick: St. John River, Woodstock to Edmundston 
(Wi. Watt et Val Peng 737. 


Newfoundland: Rennies River St. John's (J. R. Pickavance). 
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Tubtfex kesslert americanus Brinkhurst and Cook, 1966 


Northwest Territories: Great Slave Lake (D. S. Rawson), 
Campbell Creek, East Channel (Wiens et al. 1975). 


Alberta: Lake Athabaska (D. S. Rawson). 

Saskatchewan: Cree Lake (D. S. Rawson). 

Ontario: Lake Nipigon (Royal Ontario Museum), Lake 
Superior Terrace Bay (T. W. Beak), St. Lawrence 
Great Lakes. 

New Brunswick: St. John River system, First Green 
Lake, Second Falls pond above Edmundston (W. Watt 
etrals Wo7S): 

TUCLL er "CONOT HS MStOLC, Tehe) 

Ontario: Lake Superior Port Arthur, Kam River Fort 
William (T. W. Beak), Costello Lake Algonquin Park 
(D. Webb), Hanlan's Point Toronto Harbour (author), 


St. Lawrence Great Lakes. 


Tubtfex nerthus Michaelsen, 1908 
(= Tubtfex newfet Pickavance and Cook, 1971) 


New Brunswick: St. John River, Public Landing (G. Gillis). 


Newfoundland: Rennies River St. John's (J. R. Pickavance 
Bena D. €, ‘Cook’ 1971) , Nate? Mus: “Nat. Sci. 3456-87. 


A brackish water species in most localities. 
Tubtfex newaensts (Michaelsen, 1903) 
Ontario: St. Lawrence Great Lakes. 
Tubitfex pseudogaster (Dahl, 1960) has been reported 
from the Atlantic seaboard, as has another marine 
species, Tubifex longtpents Brinkhurst, 1965, found 
in Maine and likely to be reported from Canada. There 
are no known freshwater species that might be expected 
to be added to the list for this genus. 

Gen. Limnodrtlus 
Limnodrtlus hoffmetstert Claparede, 1862 
This species is found in practically every locality 


in which Tubificidae are present. Detailed localities 
are not reported here for this reason. 


*National Museum Natural Science, Ottawa, catalogue number. 
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Limnodrilus udekemianus Claparéde, 1862 


Northwest Territories: Great Slave Lake (D. S. Rawson), 
Mackenzie Delta (Wiens et al. 1975). 


British Columbia: Lake La Hache, Carum Lake, tributary 
of the Fraser River, Williams Lake (G.G.E. Scudder), 
Okanagan Lake (D. S. Rawson), (O. Saether). 


Alberta: Bow River Calgary (R. Kussat), N. Saskatchewan 
River, Edmonton (C. G. Patterson). 


Saskatchewan: Qu'Appelle River (W. Warwick), Lake 
Athabaska (D. S. Rawson). 


Manitoba: Lake Winnipeg (QO. Saether). 


Ontario: Little Church Bay St. Lawrence River (Acad. 
Nat. Sci. Philadelphia), Wabigoon Lake Dryden, 
St. Lawrence River Maitland, Lake Superior Port 
Arthur (T. W. Beak), Lake Nipigon (Royal Ontario 
Museum), St. Lawrence Great Lakes. 


Quebec: Lake St. John, St. Francis River, Lievre 
River, Ottawa River-St. Lawrence River Senneville 
(T. W. Beak). 


New Brunswick: St. John River Greenwich (G. Gillis), 
St. John River above Edmundston (W. Watt et al. 
Loy 3), 3 

Newfoundland: Exploits River (Fisheries Dept.). 


Limnodrtlus claparedetanus Ratzel, 1868 


Northwest Territories: Great Slave Lake (D. S. Rawson), 
Mackenzie Delta (Wiens et al. 1975). 


British Columbia: Springhouse Williams Lake, Pavilion 
Lake (G.G.C. Scudder), Osoyoos Lake, Okanagan Lake 
(O. Saether). 


Alberta: N. Saskatchewan River Edmonton (C. G. 
Patterson), Bow River Calgary (R. Kussat). 


Saskatchewan: Lake Athabaska, Mountain Lake, Drope 
Lake, Otter Lake, Nist Lake (D. S. Rawson). 


Manitoba: Lake Winnipeg (0. Saether). 

Ontario: Lake Nipigon (Royal Ontario Museum), Wabigoon 
Lake Dryden (T. W. Beak), Costello Lake Algonquin 
Park (D. Webb), St. Lawrence Great Lakes. 


New Brunswick: St. John River Beechwood, Grand Falls, 
Tobique River (W. Watt et al. 1973). 


Gen. 
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Limnodrilus profundteola (Verrill, 1871) 


Northwest Territories: Great Slave Lake (D. S. Rawson), 
Mackenzie Delta (Wiens et al. 1975). 


British Columbia: Okanagan Lake (D. S. Rawson). 
Alberta: Kananaskis Reservoir (D. S. Rawson), Bow 
River Calgary (R. Kussat), Lac La Biche (R. Nursall 
- Mr. Pinsent), N. Saskatchewan River Edmonton 
(C. G. Patterson). 


Saskatchewan: Qu'Appelle River (W. Warwick), Mountain 
Lake, Lake Athabaska (D. S. Rawson). 


Manitoba: Lake Winnipeg (O. Saether). 

Ontario: Costello Lake Algonquin Park (D. Webb), Lake 
Nipigon (Royal Ontario Museum), St. Lawrence Great 
Lakes. 

New Brunswick: Tobique River (W. Watt et al. 1973). 


Limnodrtlus cervix Brinkhurst, 1963 


Ontario: St. Lawrence Great Lakes (also Ottawa River 
- Acad. Nat. Sci. Philadelphia). 


Limnodrilus angusttpents Brinkhurst and Cook, 1966 
Manitoba: Lake Winnipeg (O. Saether). 
Ontario: St. Lawrence Great Lakes. 


New Brunswick: St. John River Woodstock (W. Watt et al. 
1973 - unconfirmed). 


Limnodritlus maumeensts Brinkhurst and Cook, 1966 
Ontario: St. Lawrence Great Lakes. 


The western species Limnodrilus stlvant Eisen, 1879 
has yet to be reported from British Columbia. 


Peloseotlesr 
Peloseolex ferox (Eisen, 1879) 


Ontario: Cataraqui Bay Lake Ontario (Acad. Nat. Sci. 
Philadelphia), St. Lawrence River Maitland, Lake 
Superior Port Arthuy, .KamsRiver. Fort.Willzam (Ts.W. 
Beak), St. Lawrence Great Lakes. 


Quebec: Lake St. John, Ottawa River - St. Lawrence 
River Senneville (T. W. Beak). 
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Peloseolex freyt Brinkhurst, 1965 
Manitoba: Lake Winnipeg (0. Saether). 
Ontario: St. Lawrence Great Lakes. 
Peloscolex multtsetosus (Smith, 1900) 


Ontario: St. Lawrence Great Lakes (two subspecies 
are recorded). 


Peloseolex supertorensis Brinkhurst and Cook, 1966 
Ontario: St. Lawrence Great Lakes. 


New Brunswick: Tobique River (unconfirmed) (W. Watt 
tral: 1973). 


Peloscolex vartegatus Leidy, 1851 
Ontario: St. Lawrence Great Lakes. 


There are six marine Peloscolex species in the North- 
east United States (Cook and Brinkhurst boa) yemost 
1f not all of which will be recorded from Canada. 

Thus far only P. benedent (Udekem, 1855) from St. 
Andrews, New Brunswick, and P. apeettnatus Brinkhurst, 
1965, from Halifax Harbour, Nova Scotia (U.Si2 Nat? 
Mus. 32621) are recorded for certain. 


Two species might be added to the Canadian list 
eventually, P. carolinensis Brinkhurst, 1965 (from 
N. Carolina) and P. oregonensis Brinkhurst, 1965 
from Oregon. Peloscolex beetoni Brinkhurst, 1965, 
is thus far known only from Lake Tahoe. 


Gen. Isochaeta 
Isochaeta hamata (Moore, 1905) 


This species was first recorded from the Acushnet 
River, New Bedford, Mass., and has never been found 
Since. A record by W. Watt et al. (1973) from Second 
Falls pond above Edmundston must be regarded as 
doubtful, as no specimen was available for confirma- 
tion, and the original locality was in a brackish 
water part of the river. No other known species in 
this genus are likely to be recorded. 


Gen. 


Gen. 


Gen. 
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Ilyodrilus 
Ilyodrilus templetont (Southern, 1909) 


Northwest Territories: ? Lake, Schooner Channel, 
Mackenzie Delta (Wiens et al. 1975). 


British Columbia: Marion Lake Vancouver (I. Efford), 
Okanagan Lake, Skaha Lake (O. Saether). 


Alberta: Lac la Biche (R. Nursall - Mr. Pinsent), 
Gap Lake, Horseshoe Reservoir, Ghost Reservoir 
(D. S. Rawson). 

Saskatchewan: Wollaston Lake, Cree Lake, Mountain 
Lake, Drope Lake, Lake Athabaska (D. S. Rawson), 
Qu'Appelle River (W. Warwick). 

Ontario: St. Lawrence Great Lakes. 

Ilyodrtlus perrtert Eisen, 1879 

British Columbia: ? Okanagan Lake (D. S. Rawson). 

Specimens from the Rawson collection may belong to 

this poorly known species, or to another western 

species, Ilyodrilus frantat Brinkhurst, 1965 

(Brinkhurst and Jamieson 1971). Two unidentified 

species were found in Lake Winnipeg (Cook - pers. 

comm.) . 

Psammorycttdes 

Psammoryecttdes curvtsetosus Brinkhurst and Cook, 1966 

Ontario: St. Lawrence Great Lakes. 

Two Californian species, P. caltforntanus Brinkhurst, 

1965, .and, P. .(?) minutus. Brinkhurst,, 1965, may be 


found in the western provinces. 


Potamothrtx 
(= Eutlyodrtlus) 


Potamothrix bavarieus (Oschmann, 1913) 


Ontario: Lake Ontario Millhaven (T. W. Beak), St. 
Lawrence Great Lakes. 


Potamothrix moldavtensts Vejdovsky and Mrazek, 1902 
Ontario: St. Lawrence River Prescott (Acad. Nat. Sci. 


Philadelphia), St. Lawrence River Maitland (T. W. 
Beak), St. Lawrence Great Lakes. 
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Potamothrtx vejdovskyt (Hrabe, 1941) 

Ontario: St. Lawrence River Maitland, Lake Ontario 
Millhaven, Bronte (T. W. Beak), St. Lawrence 
Great Lakes. 

Potamothrtx hammontensts (Michaelsen, 1901) 

Ontario: St. Lawrence Great Lakes. 

Potamothrtx bedott (Piguet, 1913) 

Ontario: St. Lawrence Great Lakes. 

The distinction between P. bavarteus and the similar 

P. bedott was thought to be limited to a difference 

in the segments in which the reproductive organs are 

located, but several authors have now clearly 

substantiated therseparation "(Timm, 19770 "for e.g.). 

No other known species are likely to occur. 

Gen. Rhyacodrtilus 


Rhyacodritlus coecetneus (Vejdovsky, 1875) 


Northwest Territories: Great Slave Lake (D. S. Rawson), 
Campbell Creek (Wiens et al. 1975). 


Manitoba: Lake Winnipeg (O. Saether). 


Ontario: Terrace Bay Lake Superior (T. W. Beak), 
St. Lawrence Great Lakes. 


Quebec: River Bend, Saguenay River (U.S. Nat. Mus. 
3302 3a: 


Rhyacodrtlus montana (Brinkhurst, 1965) 
Northwest Territories: Great Slave Lake (D. S. Rawson). 
British Columbia: Marion Lake Vancouver GiarEeitord) < 


Saskatchewan: Wollaston Lake, Cree Lake, Lake 
Athabaska (D. S. Rawson). . 


Manitoba: Lake Winnipeg (O. Saether). 
Ontario: Costello Lake Algonquin Park (D. Webb), 


Lake Nipigon (Royal Ontario Museum), St. Lawrence 
Great Lakes. 


Gen. 


Gen. 


Gen. 
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Rhyacodrtlus sodalis (Eisen, 1879) 


Northwest Territories: Jean Marie River (Wiens et 
Buh 957.5) 3 


Manitoba: Lake Winnipeg (0. Saether). 

Ontario: St. Lawrence Great Lakes. 

Only Rhyacodrilus brevidentatus Brinkhurst, 1965, 
from Lake Tahoe need be added to complete the North 
American list. 

Bothrtoneurum 

Bothrtoneurum vejdovskyanum Stolc, 1888 


Ontario: St. Lawrence Great Lakes. 


Quebec: Lake St. John, Ottawa River - St. Lawrence 
River Senneville (T. W. Beak). 


This is the only known North American species in the 
genus. 


Branchiura 
Branchtura sowerbyt Beddard, 1892 
Ontario: Speed River (H.8.N-. Hynes). 
Speed River south of Guelph, Thames River south 
of London (Ont. Water Res. Comm.), St. Lawrence 
Great Lakes. 
This monotypic genus is widely distributed in warm 
climate zones and is often introduced into aquaria, 
tropical plant houses and heated effluents. It also 
occurs in colder situations, however, where it does 
not seem to reach the same size. 
Aulodrtlus 
Aulodrilus ltmnobtus Bretscher, 1899 


Manitoba: Lake Winnipeg (O. Saether). 


Ontario: St. Lawrence River Maitland, Lake Ontario 
Millhaven (T. W. Beak), St. Lawrence Great Lakes. 


Quebec: Lake St. John, St. Francis River (T. W. Beak). 


a1 os 
Aulodrilus amerteanus Brinkhurst and Cook, 1966 


Northwest Territories: Gullies Channel, Mackenzie 
Delta (Wiens et al. 1975). 


British Columbia: Okanagan Lake (O. Saether), 
Marion Lake, Vancouver (I. Efford). 


Saskatchewan: Cree Lake, Wollaston Lake, Lake 
Athabaska (D. S. Rawson). 


Manitoba: Lake Winnipeg (0. Saether). 

Ontario: Lake Nipigon (Royal Ontario Museum), 
Wabigoon Lake Dryden, St. Lawrence River Maitland, 
Kam River Fort William, Lake Ontario Millhaven 
(T. W. Beak), St. Lawrence Great Lakes. 


Quebec: Saguenay River Jonquiere, Ottawa River- 
St. Lawrence River Senneville (T. W. Beak). 


New Brunswick: Glazier Lake above Edmundston 
(W. Watt et al. 1973). 


Aulodrilus ptguett Kowalewski, 1914 


British Columbia: Okanagan Lake (O. Saether), Marion 
Lake Vancouver (I. Efford). 


Manitoba: Lake Winnipeg (0. Saether). 

Ontario: Costello Lake Algonquin Park (D. Webb), 
Wabigoon Lake Dryden, St. Lawrence River Maitland, 
Lake Ontario Millhaven (T. W. Beak), St. Lawrence 
Great Lakes. 


Quebec: Ottawa River-St. Lawrence River Senneville 
(T. W. Beak). 


Aulodrilus plurtseta (Piguet, 1906) 

British Columbia: Okanagan Lake (O. Saether). 

Ontario: St. Lawrence River Maitland, Lake Superior 
Port Arthur, Kam River Fort William, Lake Ontario 
Millhaven (T. W. Beak). 

Quebec: Lake-Stt Jonn’ (T. WwW. Beak) 


There are no other known North American species. 
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Gen. Phallodrilus 
Phallodrilus hallae Cook, 1975 


Ontario: St. Lawrence Great Lakes (L. Superior type 
locality)? 


The other species of this genus that may be found in 
Canada are marine. 


The genera Adelodrilus, Clitellto, Limnodriloides, 
Monopylephorus, Smithsonidrtlus, together with 
several species of Pelosecolex, Tubifex, and 
Phallodrilus are marine, the species present in the 
northeast of the United States being described by 
Cook and Brinkhurst 1973. The only other known genus 
likely to be recorded in Canada is the western 
Telmatodrtlus Eisen. The genus is poorly known, 
having only been rediscovered in 1966 after the 
Original description of 7. vejdovskyi in 1879, a 
second species, 7. megregort, being meagerly 
described in 1900 but subsequently overlooked by 
many authors. Holmquist (1974})published an account 
of specimens collected in Alaska in 1964-70, which 
are attributable to Alexandrovta onegensis Hrabe, 
1962, a species which I regard as possibly a third 
member of the genus Zelmatodrilus. Holmquist 
advances little more than polemics to support the 
maintenance of the genus Alexandrovia, which Hrabe 
extended to include A. ringulatus (Sokolskaja). The 
latter had been erroneously described as a Peloscolex 
because of the papillation of the body wall, which 
both these species show. While papillation of the 
body wall is a useful character, there are genera 

in the Oligochaeta that contain specimens with and 
without papillae, and as these matters are simply one 
Of judgment, I prefer to be consistent and regard it 
as a generic character of secondary importance. 

The one really significant finding is that there are 
a number of species (the four already mentioned plus 
two from Lake Pedder, Tasmania - 7. multtprostatus, 
T. pecttnatus) which share the unique characteristic 
(for tubificids) of multiple small prostate glands. 
The presence of spermatozeugma (the term now used 
for what the English literature frequently referred 
to as spermatophores - see Brinkhurst and Jamieson 
1971, p 33) in Alexandrovia and their absence in 
Telmatodrilus is suggestive of a real separation, 
asmoted ! (Oppecits pOS33)t 


Grouping these species together does have the 

tactical advantage of drawing to the attention of 
subsequent authors the need to consider several 
characters very carefully once well preserved material 
becomes available - which is not often the case when 
other people's material is accepted for identification. 
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Holmquist did note the presence of pectinate 
posterior setae (or more accurately setae with 
brush-like tips) in specimens I regard as belonging 
to T. vejdovskyt, the type species, rather than to 
M. megregort. These two differ in the positioning 
of the spermathecal pores, a character not always 
recorded in the literature, and which has been 
shown to vary through wide limits in one or two 
species. There are two Telmatodrilus species in 
Lake Pedder, and it is possible that there are two 
in California which may be found further north. 

The third species, whether it be placed in 
Telmatodrilus or Alexandrovta, may also be reported 
from northern Canada as well as Alaska. 


Two new species of the Tubificidae (Tubificinae) 
were found by Dr. D. Gs. Cooksinymaterialtfixom the 
Mackenzie system (Wiens et al. 1975). 


Other Families 


O£ ithe remaining families in the Suborder Tubificina, 
the Phreodrilidae are restricted to the southern hemisphere 
(the single record in Ceylon being the only exception), and the 
Dorydrilidae are European with some poorly known species of 
the doubtfully placed genus Lycodrilus being endemic to Lake 
Baikal. The Opistocystidae consist of the single genus 
Optstocysta with two North American species. The family was 
recently revised by Harman (1970). 


The larger family Enchytraeidae differs from the rest 
of the suborder in that it seems to be comprised of species 
that have more or less successfully invaded terrestrial 
Situations. This development is parallel to that in the 
third suborder, the Lumbricina, in which the aquatic 
Alluroididae and Glossoscolecidae are overshadowed by the 
terrestrial families Lumbricidae, Megascolecidae and Eudrilidae, 
few of which are obligatory aquatic species, plus the 
terrestrial representatives of the Glossoscolecidae. There 
are marine enchytraeids, as demonstrated by Lasserre (1971) 
and Cook and Brinkhurst (1973), and freshwater species that 
may often be overlooked. The aquatic Oligochaeta of Char Lake, 
the site of an IBP study in the production/freshwater section, 
were restricted to species belonging to this family. As the 
family has yet to be subject to a modern revision, and the 
American species in particular have received very little 
attention, they are excluded from this account. 


The Aeolosomatidae are now excluded from the Oligochaeta 
(Brinkhurst and Jamieson 1971). There are few American records 
(Brinkhurst and Cook 1966) and none that I am aware of from 
Canada. 
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KEYS TO FAMILIES AND SPECIES 


The distinction between the families of aquatic 
oligochaetes is simple in practice but difficult to describe 
in key form without drawing attention to internal characters 
present only in sexually mature specimens. Every effort is 
made in this guide to make possible the identification of 
species as rapidly as possible by external characters present 
in all specimens. For this reason, the key to the Tubificidae 
proceeds directly to species rather than first separating the 
genera. 


DESCRIPTION OF FAMILIAL CHARACTERISTICS 


Lumbriculidae 


Fairly robust worms. Prostomium with or without 
proboscis. Setae from segment II in four bundles, a pair of 
setae in each bundle. Setae simple-pointed or bifid. No 
hair setae; no genital setae. 


Dorsal blood vessel often provided with blind-ending 
lateral vessels. Testes variable in number and position, 
usually two pairs in succeeding segments. Atria in both 
testicular segments, or in posterior testicular segments 
when each provided with two male funnels and vasa deferentia. 
Ovaries one or two pairs posterior to testes. Spermathecae 
variable in number and position. 


Haplotaxidae (Canadian forms only) 


Long, thin worms, up to 400 mm. Prostomium long, 
divided by a transverse furrow. Setae mostly single, four 
per segment apart from developing replacement setae. Dorsal 
setae small, absent from many posterior segments. Ventral 
setae large, sickle-shaped. Testes paired in X and XI. 
Atria absent, male pores in front of ventral setae of XI and 
XII. Ovaries paired in XII and XIII. Spermathecae paired 
(?VI) VII-IX, with short ducts. 


Only one American species, identity not yet confirmed, 
probably Haplotaxts gordtotdes gordtotdes (Hartmann, 1821) 
? = Haplotaxts forbest Smith,1918. 


Naididae 


Delicate, transparent worms, length mostly measured 
in millimeters. Worms often capable of swimming. Asexual 
reproduction by budding - forming chains - or by fragmentation. 


eto Ye 


Prostomium with or without proboscis. Eyes present 
or absent. Ventral setae from II, an indefinite number. 
Dorsal setae,from,l 1; nor EV. 2V.OreVL, Cr furtner back Oo. 
totally missing (Chaetogaster). Dorsal setae resemble 
ventral setae, or differ in having hair setae and simple- 
pointed or bifid setae termed needles. Sexual forms, when 
present, with one pair of testes, one pair of ovaries in 
Iv-V, V-VI or VII-VIII. Male funnels in segment with 
testes, vasa deferentia penetrate septum to reach atria in 
Ovarian segments. No penes. Spermathecae in testis bearing 
segment. 


Tubificidae 


No proboscis. No eyes. Less robust than Lumbriculidae 
but more robust than Naididae, often measuring 1-3 cm. No 
swimming but worms frequently coiling into a grub-screw shape. 
Gills only in Branchtura (dorsal and ventral filaments not 
around anus). Dorsal setae from II. Setae either similar 
in all bundles, or dorsal bundles with hair setae. When hair 
setae present, other dorsal setae frequently pectinate. Mature 
specimens with one pair of testes, one pair of ovaries, in X 
and XI or displaced by a few segments, atria in ovarian segments. 
Penes often present, sometimes with elaborate cuticular sheaths 
or ventral setae of spermathecal segment or penial segment 
often modified, usually only one such reproductive aid in any 
species. Spermathecae in testes bearing segment. Reproductive 
organs sometimes displaced forward. 


SUMMARY 
Key to Aquatic Families 


1. Setaé«singletor, parred°oan-each bundleeas + oe ee. oe. ee ‘enh ee 
setaé..moresabundant, tha cachebundtery. +4 s..4 seer. s ere ee eee 3 


2 Setae paired, simple-pointed or bifid Lumbriculidae (plus 
robust Glossoscolecidae, Lumbricidae, etc.) 
Setae single (or with replacement setae); dorsal setae 
smaller than sickle-shaped ventrals, or missing in a varying 
number of segments Haplotaxidae 
(one species, ? H. gordtotdes) 


3 Small delicate worms that may swim, may have eyes, may have 
a proboscis on prostomium, may form chains of individuals, 
may have dorsal setae missing from anterior segments; 
reproductive organs in two segments between IV and VIII 

Naididae 
Larger worms that don't swim, but may coil into grub-screw 
shape; no eyes, no proboscis, no chains of individuals, 
dorsal setae start in II 
Reproductive organs usually from X-XI Tubificidae 
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GUIDE TO THE SPECIES OF NAIDIDAE 


Ventral setae only, dorsal setae absent Chaetogaster..+.2 
Dorsal and ventral setae present...... ts te ee Ghd sere vede bidee 088) 8 3s 


Worms up to 25 mm long; longest setae of II usually 
longer; than, 200. (Figs;15,:16).Chaetogaster. dtaphanus 
Worms up to 7 mm long; longest setae of II 140-165 y 


(Fig. 17-18) Chaetogaster cristalltinus 

DOrsa l “Set ae wr remy fOr «V1 cole 6c ngs vent oust: senators ae Pee i are car ie 
Dorsal “SS Casieer Ome boise 4c) shee eteseueue see ave e ore Panera F1 0 Ga Ol Gererac & 
With gills posteriorly e(Figs. 63, 67¢ 71; hd... ee DELON. ao 
Without. calle cares ss atoterie che se one 2» eee, ee 6 eS o Ee ts 6 hig SSR 
Elongate ciliate projections (palps) associated with gills 
(RigsSieddy, 75) Dero Aulophorus furecatus 

Giitls.withoutycil1 ates progjechiOns..@ueAu-we ek Dero Dero....6 


Distal tooth of needle longer than proximal (Fig. 66) 

One pair small dorsal gills, three pairs larger gills 
(E3.¢.c406:39 Dero Dero digitate 
Needle. teeth, equally long, (Fig. 4638) 

Gills short, 3 pairs, with branchial fossa prolonged 


(BE L64,46, 75) Dero Dero ntvea 

Dorsal,bundies with hairssetaer. ...<....6 Shs tats SNe S Ns Mare S awiaete 
Dorsal bundiles without hair setaeu...<... ere tav cial oi mete Bae den evens 20 
With a proboésceis on prostommums (Fig. 60)... 1... ee ew eR 9 
WrEhnout. a. DrODOSC HSH. ...)c a eienenee b etaneaen Sista a ets See os oe Ss ae 


Dorsal bundles with 8-18 hair setae, 9-12 hair-like 


needles ~ Arcteonais ltomondt 
Dorsal bundles with 1-3 hair setae, 3-4 simple-pointed 
setae Stylarta laecustrts 


Hair setae of VI very long needles with slightly distended 

tips (Fig. 49), body encrusted with foreign material 
Slavina appendiculata 

No,.elongate.haar.sétae,,no. foreign materiales. ot eee... ay es 


Hair setae strongly serrated (Fig. 53) 
Vejdovskyella comata 
HaLiyGebac NONaSerrace wo. sae: Pave. ore ec ow; Sf ah Cae We RES eR cas es hie 


Needles stout, curved double pointed, 2-6 per bundle, 

2-6 hair setae per bundle, ventral setae all alike, 

5-10 per bundle (Figs. 19, 20) Specarta jostnae 
Needles fine, not strongly curved, single or double- 
pointed (or if stout and curved, simple-pointed 

setae. tewenc pen, bundLe 232 wu.e dane. ete. & oO ei ee ares « NAGE eG 


ee 


14 


15 


16 


LZ 


18 


lhe 


20 
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Needles sump le~pointiedas. secon. dtiw. Gade. «che arora. 2874. . 14 
NeeG. hes sbi ttae. cet. tik. 


Ventral setae of II-V with long thin teeth, the upper 
very,tong, (the lower half as long or less and closely 
applied to the upper (at least basally), or vestigial 
(Fig. 47) Nats behntngt 
Ventral setae without such elongate upper teeth.......... Ls 


Needle setae with broad blunt tip (Fig. 30), anterior 
ventral setae with upper teeth nearly twice as long as 
lower, posterior ventral setae with teeth more or less 
equally long (Figs. 28, 29) Nats stmplex 
Needle setae hair-like with thin tip (Pig. 43), 
anterior and posterior ventral setae with upper teeth 
one and one half times longer than lower (Figss 4h;.342Z) 
Nats pseudobtusa 


Ventral setae of at least some segments behind V with 

some thickened setae or a single giant seta in some 
bundles, the lower tooth short or rudimentary 

CNS, OLE Ee VAS 6 SS eee aree Per enmity or «00 Bia S ase eae. Meee L7 
NO thickened.or«giant,setaes is sakhnes ere ee Pee ae 18 


Thickened setae from VII, some setae single, giant 
setae with reduced lower teeth (Fig. 34) 

Nats bretschert 
Thickened setae from VI (Fig. 35), no giant 
setae Wats pardalts 


Needle teeth long and approximately parallel 
Nats eltnguts 


Pecw1e teern short, diverging... Sslaasaee es oom eee be. 19 
Stomach widening gradually Nats communis 
Stomach widening abruptly Nats vartabilis 
POmecmee ree OCT: AN: Vi poe dis chee swivel siaeie iene tae eee PARANA ES sexe 1: 
porcal cetae beqinsin. Viway.« sane Me Oe ee Ree eee 22 


Upper tooth of ventral setae always longer than 
lower Parqnagte ~rict 
Upper tooth of ventral setae longer than lower 
anteriorly, but shortening until teeth equally 
long posteriorly Paranats litoralis 


Dorsal setae one per bundle, broad with rounded or 
perio (Fig. 21) Ophtdonats serpentina 
Dopealn setae DLEIG;). sMOreyapundaire iit viene ieee on aut eae aes 223 


eThis -aretinctrion ts ditriicult. -"The author’ feels that a 
detailed study of these two species is required. 
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24 


23 


236- 


Eyes present, setae with upper tooth longer and 


thinner than lower Unetnats uncinata 
Eyes absent, setae with upper tooth equal to or 
shorter than lower Ptguettella mtehtganenstis 


Prostomium without proboscis, needle teeth long, 
parallel, upper slightly shorter than lower 

Pristina tdrensis 
Prostomium with proboscis, needle teeth short 
and equal or upper longer than lower........ ee, ees ad 


Needle teeth fine, equal PPALSCINGNSOrett 
Upper tooth of needles slightly longer and thicker 
than lower Pristina plumaseta 
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GUIDE TO THE SPECIES OF TUBIFICIDAE 


Posterior segments with dorsal and ventral Gib 
filaments (Fig. 189) Branchtura sowerbyt 
eA eb ceatetenaranituce te, a. 60. cee ee, bY cpentnas tte’ ane eitanesarratetsts aes 2 


Hair setae present, at least in anterior dorsal bundles.. 3 
Baireserae -Absen bacccieoaa! (etd siepiaenets 2 aheget fund Bret ors 6, shee elemetete 21 


Body wall covered with a crust of cuticular material 
together with foreign material, often in the form of 
DOs 26). rss em aos iad. Se melanie Loser icom AR in Dame... 4 
Bocyewallenaked:.. ceacvets Syhcx ieee sz SScapeh aah al s Gear per n e dares 0 os 7 


Papillae in two rows per segment (Fig. 131), up to 14 

hair setae in anterior bundles Peloscolex multtsetosus 
Papillae, when fully developed, thickly and evenly 
Ceveqengemos t. .Ofe the chodyscuan, mapusd peeeee ee ertiman 2 Maleate 5 


All ventral setae bifid (Figs. 123, 124) 
Peloscotex,.feror 
At least some anterior ventral setae simple-pointed...... 6 


Simple-pointed setae only in ventral bundles of II-IV, 
other ventral setae not abnormally curved (Figs. 136- 
138), spermathecal setae absent Peloscolex variegatus 
Simple-pointed setae in ventral bundles of II-VIII or 
IX, each bundle with one simple-pointed seta and one 
bigaed 
Posterior ventral setae strongly recurved, with reduced 
upper teeth (Figs. 142-145), spermathecal setae present 
Peltosecolex carolinensis 


Pectinate setae absent, dorsal setae bifid or with 
SrateuMUDerTOOth.6 ias i's wi we. ee Sw iia s «las fee Sire Buoys 8 
Pectinate setae present..........0- carers ates tes tatty Yate tekt 10 


Dorsal setae with the upper teeth shorter than the 
lower, sometimes replicate (Fig. 194) 

Aulodrilus plurtiseta 
DOrsalasetaec not) of: thisiforim.c oa). see Wie Patel. fait Acc 9 


Mid and posterior dorsal bundles beyond VII with hairs 
and oar-shaped setae (Fig. 193) Aulodrilus ptiguett 
No oar setae, dorsal bundles with short bent hair 
setae, bifid setae with somewhat rounded teeth 
Potamothritx vejdovskyt 


Genital setae present in mature specimens, cuticular 
penis sheaths. absent, malinhneny.t nm -<nefisiees sarhe Shh er my LL 
Genital setae absent, cuticular penis sheaths present... 16 
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Several blunt-tipped penial setae in ventral bundles 

Of *XI “with “tips "closely applied (Figs? "179, 163) 

Coelom full rot -coelomecytes.: .o.s ss =. Osc es CCOOLE LUG.) he 
Hollow-tipped spermathecal setae present in ventral 

bundles’ of Vink 'orererags. 171, 174 APs Ske) 

Coelomocy tes "absentee <'. et ere see's PotamocnrrverT Gn partys, La 


Lateral teeth of pectinate setae very long, almost 
parallel, intermediate teeth indistinct, very thin 

(Figs #102) Rhyacodrilus sodalis 
Pectinate setae with diverging teeth, upper tooth 

usually thinner than lower, pectinations distinct 

(Pe AR SG pemeretote ah sneha a’ ool oh anatetahavaharar el Me ah att hat statement Meh LS 


Hair setae elongate in II, upper tooth of pectinate 
setae longer than lower (Fig. 180), hair setae present 
throughout Rhyacodrilus montana 
Hair setae of II not elongate, often absent beyond 
median segments, pectinate setae with upper tooth as 
long as or a little longer than lower (Fig. 177) 
Rhyacodrtlus coccineus 


Spermathecal setae elongate (Fig. 174) 

Potamothrix hammontensis 
Spermathecal setae relatively short and broad 
(Prgs.. 17558 Ws / Gye LO. SAGES, SOU. 9: me Ie ee ee deere wee 15 


Testes and ovaries in VIII-IX, spermathecal pores in 
VIL PUFig 176)", ‘male sporesVirr IY genital sdtadiin 
VII-1IxX Potamothrix bedott 
Testes and ovaries in X-XI, spermathecal pores in X 
(Fig. 175), male pores in XI, spermathecal setae in xX 
Potamothrix bavartcus 


Hair setae very long and thin, much longer than the 
very narrow body Tubtfex tgnotus 
Hair setae not exceptionally long........ Pete Mom et ere Lak 


Pectinate setae with long parallel lateral teeth, few 


intermediate teeth (Fig. 103) Tubtfex nerthus 
Pectinate setae with obvious intermediate teeth of 
varying thickness: (Figs... 93910 6,523 2.9 146) aS 078, J Ie, 18 


Penis sheaths very thin-walled, tub-shaped, 

appearing granular (Fig. 95) Pubr fen “lupe yfed 
Penis sheaths elongate, conical, or cylindrical, 

somewhat more?-obVieus? {Figs Sere (A165 25) DL See 19 


Penis sheaths cylindrical. with reflected proximal end 
(Eig. 35) Peloscolex supertorensts 
Penis; sheaths: regular or irregular cone Shape. 280% 212A 20 
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Penis sheaths broad at base, narrowing abruptly, 
with pointed distal end, lateral opening (Fig. 109) 
Tubtfex kesslert americanus 
Penis sheaths truncate cones (Fig. 149) 
Ityodrilus templetont 
(plus ? I. perrtert) 


Inhabiting mud tubes, anterior setae Simple-pointed, 
posterior setae broadly palmate (Fags; 195,196) 

Aulodrilus americanus 
Not in mud tubes, setae bifid........ 5 lh aie media bcaninas aalead Aaencts ) ioe 


Prostomium with mid-dorsal pit (Fig. 188), spermathecae 
absent, sperm in spermatophores* attached externally 


with coelomocytes Bothrtoneurum vejdovskyanum 

No prostomial pit, no spermatophores, with spermathecae, 

PR MOVES S oi. ane ns caw ese oie Chad be hie ub ee gle lektkatel ns ote a3 
Genital setae present in mature specimens....... setae we ecare 24 
Génital setae absent < occ. ois scelace o cece eae: Wake lev ave ehine edenoatahels, (evel 27 


Ventral penial setae on XI, single-pointed, distally 
hooked (Fig. 199) Phallodrtlus hallae 
Ventral spermathecal setae on X (Figs. 128, 168, 171)... 25 


Spermathecal setae large, broad (Fig. 171), no cuticular 


penis sheaths (Fig. 172) Potamothrtx moldaviensts 
Spermathecal setae thin, thin cuticular penis sheaths 
tee T es 1.26 ) ios wd sdesaioge wie ales Deerdiwlees’  Waeueteteises © A Eiew ees. wees 26 


Posterior ventral setae strongly recurved with upper 
teeth reduced (Fig. 167), penis sheaths thin, indistinct 
Psammoryecttdes curvtsetosus 
Posterior ventral setae with upper teeth thinner than 
Dut) more or Jess. as.long as lower, (Fig. 125), penis 
sheaths bluntly conical with reflected base (Fig. 126) 
Peloscolex freyt 


Cuticular penis sheaths absent in mature specimens; 
up to 10 setae per bundle with upper teeth thinner and 
shorter than the lower, median and posterior setae 
with lateral keels (Figs. 191-192) 

Aulodrilus ltmnobtus 
Cuticular penis sheaths present in mature specimens, 
seracrewer, without, lateral skeéeis i eee ae a, 28 


Penis sheaths short, tub-shaped (Fig. 101) 


Tubtfex newaensis 
Penis sheaths more or less elongate, cylindrical........ 29 


distinct from spermatozeugma found in spermathecae 


Ao 
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Anterior setae (at least) with upper teeth much 
longer than the lower (Fig. 113); penis sheaths 
relatively short (Fig. 114) Limnodrtlus udekemianus 
Anterior setae with upper teeth varying from shorter 
than to longer than lower, but not as markedly so 
as above; penis sheaths usually longer, or 
elaborately spade-shaped (2. stlvant, Fig. 112) 

Other Limnodrilus species 


The remaining Limnodrilus species are best identified 
by close comparison with the illustrations of penis 


sheaths (Figs. 112, 115-119). Intermediate forms 
between claparedetnus and cervix are found, as are 
variants of L. hoffmetsteri. Some of these may be caused 


by hybridization, but detailed study of the genus is 
still required. 
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Plate 1. Lumbriculidae, Haplotaxidae 


Lumbriculus variegatus: 1 anterior end with conical prostomium 


2 blind-ending lateral blood vessels of one side, 
posterior segments 


3 setae 


Stylodrilus heringianus: 4 anterior end, paired penes on Xx 


5 dorsal view of mid-dorsal blood vessel of 
posterior segments with short lateral vessels 


Eclipidrilus lacustris: 6 seta 


7-8 longitudinal and transverse sections of penis 
Ecliptdrilus daneus: 9 longitudinal section of penis 


Kineatdtana hexatheca: 10 anterior seta 
11 posterior seta 


12 anterior end showing proboscis 


Kineaidiana freidris: 13 anterior end without proboscis, protrusible penes 
on Vigek 


Haplotaxis gordtotdes: 14 small dorsal, large ventral setae 


Plate 2 
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Plate 2. Naididae (Chaetogaster, Specarta, Ophtdonats, Nats, Slavina, 
Vejdovskyella, Arcteonats, Stylarta, Piguettella, Dero) 


Chaetogaster diaphanus: 15-16 ventral seta of II and VI 
Chaetogaster crtstallinus: 17-18 ventral seta of II and VI 
Specaria josinae: 19-20 ventral seta and dorsal seta 
Ophidonats serpentina: 21 dorsal setae 


Nais communts: 22-24 ventral seta of II, of posterior segment and dorsal 
seta 


Nats vartabilis: 25-27 dorsal seta of VI, ventral seta of II, and of VI 

Nats simplex: 28-30 ventral seta of II of posterior segment, dorsal seta 

Nats bretscheri: 31-34 (left to right) ventral seta of II, three setae 
from XV, normal seta of VIII, heads of various thickened or giant setae 


of VI-XI 


Nais pardalts: 35-37 thick seta from VI (left), ventral seta of II (upper 
right), posterior ventral seta (lower right) 


Nais elinguis: 38-40 ventral seta of II (left), posterior ventral seta, 
dorsal seta (right) 


Nais pseudobtusa: 41-43 ventral seta of II, posterior ventral seta, 
dorsal, seta 


Nats behningi: 44-47 ventral seta of II (right) dorsal seta, ventral seta 
of XIV, another anterior ventral seta (right) 


Slavina appentculata: 48-49 posterior ventral seta, dorsal seta 


Vejdovskyella comata: 50-53 ventral seta of II posterior ventral seta, 
serrate hair seta, dorsal seta 


Vejdovskyella hellet: 54-56 anterior ventral seta, posterior ventral seta, 
dorsal seta 


Areteonats lLomondi: 57-58 anterior and posterior ventral setae 


Stylaria lacustris: 59-60 seta and two alternative forms of proboscis and 
prostomium 


Piguetiella michiganensts: 61-62 ordinary seta and modified spermathecal 
seta (after Hiltunen, 1967) 


Dero (Dero) digitata: 63-66 retracted posterior gills around anus, 
anterior and posterior ventral setae, dorsal seta 


Dero (Dero) nivea: 67-70 gills, dorsal seta, anterior and posterior 
ventral setae 


-40- 


82 83 
89 90 if 
92 


Plate 3 


Plate 3. Naididae (Dero Aulophorus, Pristina) 


Dero (Aulophorus) furcatus: 71-74 gills anterior and posterior ventral 
setae and dorsal seta 


Dero (Aulophorus) vagus: 75-78 gills anterior and posterior ventral setae, 
dorsal seta 


Pristina tdrensits: 79-81 ventral setae of II and of posterior segment, 
dorsal seta 


Pristina forelt: 82-84 dorsal seta, anterior and posterior ventral setae 


Pristina aegquiseta: 85-88 dorsal seta, ventral setae of II, IX and giant 
seta of V 


Pristina letdyt: 89-92 ventral seta of II, III and posterior bundle, 
genital seta of VI (after Harman and McMahan, 1975) 
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Plate 4. Tubificidae (Tubtfex - in part) 


Tubifex tubifex: 93 dorsal pectinate setae 
94 ventral anterior setae 
95 penis sheath | 


96 male ducts (atrium to left, male funnel to right) 


Tubtfex tgnotus: 97 dorsal pectinate seta 
98 ventral) seta 


99 male ducts (atrium left, vas deferens to right) 


Tubtfex newaensis: 100 setae 
101 penis sheath (Russian specimen) 


102 male duct (atrium to left) 


Tubtfex nerthus: 103 dorsal pectinate seta 
104 anterior ventral setae 


105 male ducts (European specimen) 


Plate 5 
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Plate 5. Tubificidae (Tubtfex, Limnodrilus, Isochaeta, Peloscolex and 


Ilyodrilus) 


Tubifex kesslert americanus: 106-109 dorsal seta, anterior and posterior 
ventral setae, penis sheath 


Limnodrilus hoffmeisteri: 110-111 head of penis sheath, whole penis 
sheath (typical form) 


Limnodrilus stlvant: 112 penis sheath 

Limnodrtlus udekemtanus: 113-114 seta and penis sheath 

Limnodrilus angusttpents: 115 penis sheath 

Limnodrilus maumeensts: 116 penis sheath (head) 

Limnodrilus claparedetanus: 117 penis sheath - front and side views of head 
Limnodrtlus cervix: 118 head of penis sheath 

Limnodrtlus profundtcola: 119 penis sheath 

Isochaeta hamata: 120-121 anterior and posterior dorsal setae 


Peloscolex ferox: 122-124 dorsal pectinate seta, anterior and posterior 
ventral setae 


Peloscolex freyi: 125-127 setae, penis sheath and spermathecal seta 


Peloscolex multtsetosus: 128-131 pectinate seta, anterior and posterior 
ventral setae, anterior end of whole worm 


Peloscolex supertorensts: 132-135 dorsal pectinate seta, anterior and 
posterior setae, penis sheath 


Peloscolex variegatus: 136-138 ventral setae of II-IV, II-X, posterior seta 
Peloscolex oregonensis: 139-141 anterior setae, seta of V and posterior seta 
Peloscolex carolinensts: 142-145 ventral setae of VII, X, XII, XV 


Ilyodrilus templetont: 146-149 dorsal seta of V, anterior and posterior 
ventral setae, penis sheaths as usually seen and entire 


Ilyodrilus perrieri: 150-151 pectinate dorsal seta, ventral seta 


Ilyodritus frantat: 152-153 seta, penis sheath 


-46- 


Plate 6 


ae got 


Plate 6. Tubificidae (Psammoryctides) 


Psammoryctides caltforntanus: 154-157, 162 dorsal seta, anterior and 
posterior ventral seta, spermathecal seta, male duct 


Psammoryetides minutus: 158-161 dorsal seta, ventral setae of anterior 
and posterior segments, penis sheath 


Psammoryctides curvisetosus: 163-170 setae of II, III, IV, median and 
(smaller scale) posterior segments, spermathecal seta, male duct and 
spermatheca 


Plate 7 
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Plate 7. Tubificidae (Potamothrix, Rhyacodrilus, Bothrtoneurum, Branchtura, 
Aulodrtlus, Alexandrovia, Telmatodrilus, Phallodrilus) 


Potamothrix moldavtensis: 171-172 spermathecal seta, penis 
Potamothrix hammontensts: 173-174 pectinate seta, spermathecal seta 
Potamothritx bavaricus: 175 spermathecal seta (after Timm 1970) 
Potamothrtx bedoti: 176 spermathecal seta (after Timm 1970) 


Rhyacodrtlus coceineus: 177-179 pectinate seta, ventral seta, penial 
setae - heads and a bundle 


Rhyacodrilus montana: 180-181 pectinate seta, pectinate ventral setae 


Rhyacodrtlus sodalits: 182-185 anterior and posterior pectinate setae, 
anterior, mid and posterior ventral setae, penial setae 


Bothrtoneurun vejdovskyanum: 186-188 ventral seta, penial setae, 
prostomium showing dorsal opening 


Branehtiura sowerbyt: 189-190 whole worm showing posterior gills, setae 


Aulodrtlus limnobius: 191-192 side and face view of seta, median segment, 
showing lateral wings 


Aulodrilus ptguett: 193 oar-shaped seta 
Aulodritus americanus: 195-196 anterior and median dorsal setae 


Phallodrilus hallae: 197-199 anterior and posterior setae, penial seta 
(after Cook and Hiltunen 1975) 


Telmatodrilus (? Alexandrovia) onegensts: 200-202 anterior and posterior 
ventral setae, spermathecal seta (202 after Holmquist 1974) 


Telmatodrilus vejdovskyt (? megregort): 203-204 anterior and posterior 
setae (after Holmquist 1974) 
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